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ABSTRACT
A study o f  th e  planlctonic R o tife ra  o f  R iver Canard, Essex 
County, O ntario was conducted from A p ril 5, 1968 to  May 28, 1969* 
P h y sica l, chemical and b io lo g ic a l  samples were taken  on a weekly 
b a s is  from a s ta t io n  n ea r th e  mouth o f  th e  r iv e r .  The param eters 
s tu d ied  included  a i r  and w ater tem p era tu res , tu rb id i ty ,  p re c ip i ta tio n , 
con cen tra tio n s  o f  v a rio u s  chem icals, o p t ic a l  d e n s ity  o f  ch lo rophy ll 
a , co liform  b a c te r ia  co n cen tra tio n s  and th e  abundance o f various 
elem ents o f th e  phytoplankton and zooplanldon.
The R o tife ra  were th e  dominant members o f  th e  m etazcanplankton, 
w ith  a  study average o f  362 i n d iv id u a l s / l i t e r ,  compared to  77/ l i t e r  
fo r  th e  Copepoda and l O / l i t e r  fo r  th e  C ladocera. Seventeen genera 
o f  p lank ton ic  r o t i f e r s ,  com prising 41 sp ec ies  were id e n t i f i e d  in  th e  
r iv e r .  The dominant genera were Brachionus, P o ly a rth ra . Synchaeta 
and K e ra te lla .
R o tife rs  ivere most abundant from sp rin g  to  l a t e  f a l l .  Population  
minima occurred  a f t e r  heavy r a i n f a l l .  Hoivever ru n -o ff  enrichm ent 
from th e  surrounding farm land enhanced p ro d u c tiv ity  so th a t  w ith in  
sev era l days th e  r o t i f e r s  made a  recovery . As a consequence, populatio r 
maxima tended  to  fo llow  heavy r a in f a l l  by about tvro weeks. The 
appearance o f  re s t in g  eggs a t  th e  tim e o f  some o f  th e se  maxima i s  
c o n s is te n t w ith  G i lb e r t 's  (1963) hypothesis  th a t  th e  p roduction  o f 
m ic tic  fem ales i s  a d e n s ity  dependent phenomenon.
Chemical analyses in d ic a te d  th a t  th e  r iv e r  was eu tro p h ic . Con­
c e n tra tio n s  o f phosphate, t o t a l  n itro g e n , s u lf a te ,  iro n  and ch lo rid e  
were a l l  in  excess o f th e  average co n cen tra tio n s  fo r  North American
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
r iv e r s . C hlorophyll a d a ta  tended to  v e r i f y  t h i s  eu troph ic  co n d itio n .
The planlctonic r o t i f e r  population  r e f l e c t s  t h i s  eu troph ic  natu re  
o f th e  r iv e r .  The y e a r ly  average o f 395 r o t i f e r s / l i t e r  i s  la rg e  com­
pared to  o th e r  rep o rted  annual averages. The maximum number o f  r o t i f e r s ,  
3641/ l i t e r  i s  a lso  co n sid e rab le . The common occurrence o f  various 
spec ies  o f Brachionus. K e ra te lla , and Synchaeta, as v /ell a s  F i l in ia  
lo n c is e ta  and P la tv ia s  p a tu lu s  provides evidence fo r  th e  hypothesis 
th a t  p lank ton ic  r o t i f e r s  a re  in d ic a to rs  o f th e  tro p h ic  n a tu re  o f th e  
environment. A ll o f  th e  above have been im p lica ted  as  in d ic a to rs  o f 
eutrophy, o r  a re  a t  le a s t  known to  commonly occur under such co n d itio n s. 
Congeneric a s so c ia tio n s  y /ith in  the  genera Brachionus. K e ra te lla  and 
Svnchaeta may a lso  be a  consequence o f  th e  eutropiiic s ta te  idiich 
allow s fo r  n iche o v erlap . However th e  p o s s ib i l i ty  e x is ts  th a t ,  in  
some cases a t  l e a s t ,  s iz e  d iffe re n c e s  between congeners may p lay  a 
ro le  in  n iche d i f f e r e n t ia t io n .
When a v a ila b le  f a c ts  a re  taken  in to  account, i t  appears th a t  the  
p lank ton ic  r o t i f e r  popu lation  o f  R iver Canard i s  both q u a n ti ta t iv e ly  
and q u a l i ta t iv e ly  defined  by th e  a g r ic u l tu r a l  na tu re  o f  th e  drainage 
b a s in .
X ll
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CHAPTER I  
INTRODUCTION
The R o tife ra  " a re  th e  most inq>ortant so ft-b o d ied  in v e r te b ra te s  
in  th e  fresh -v ja ter p lank ton" (Hutchinson, 196?). This im portance i s  
based upon t h e i r  abundance and t h e i r  r o le  a s  in te rm ed ia te s  in  th e  
a q u a tic  food vrab. Most r o t i f e r s  a re  prim ary consumers feed in g  on 
v a r io u s -s iz e d  phy top larik ters . Some, however, feed on d e t r i t u s  and 
b a c te r ia ,  w hile a  few a re  r a p to r ia l  (Edmondson, 1957). The r o t i f e r s  
i n  tu rn  a re  preyed upon by sm all f is h  (Prowse, 1966) and predaceous 
p la n k te rs  (Edmondson, 1957).
D espite th e  f a c t  t h a t  r o t i f e r s  make up a  s u b s ta n tia l  p o r tio n  o f 
th e  zooplankton, f i e ld  s tu d ie s  concerning them a re  few. Consequently, 
a  number o f  questions r e la t in g  to  t h e i r  b a s ic  ecology s t i l l  e x i s t .  
Hutchinson (196?) review ed th e  p resen t s t a t e  o f  knowledge concerning 
th e  p lank ton ic  R o t i f e ra . His resume in d ic a te d  sev e ra l a re a s  where 
more work i s  n ecessary .
One such area  i s  th e  seasonal succession  o f  sp ec ie s . S tu d ies  
by a  number o f  au th o rs , among them Ahlstrom  (1933), Beach ( i9 6 0 ), 
C a r lin  (1943) and Kofoid (1903,1908) have i l l u s t r a t e d  t h a t  th e  spec ies  
o f  r o t i f e r s  v /ith in  th e  planlcton change from one season to  a n o th e r. 
However, i t  i s  a lso  ev id en t th a t  t h i s  seasonal succession  may fo llow  
an i r r e g u la r  p a tte rn  (Edmondson, 1957). Species abundant one sp rin g , 
fo r  example, may be ab sen t th e  next (C a rlin , 1943). The r o t i f e r  
p opu la tion  may reach a  maximum in  th e  summer one year, b u t may be 
reduced th e  fo llo m n g  (Beach, I9 6 0 ). F ac to rs  vdiich c o n tro l t h i s  
succession  remain to  be f u l l y  e lu c id a te d . Temperature i s  known to
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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p lay  a  s ig n if ic a n t r o le ,  and o th e r f a c to r s ,  p r in c ip a lly  th e  q u a li ty  
and q u a n tity  o f  th e  food supply, have a lso  been im p lica ted . The 
r o le s  o f  p a ra s itism , p re d a tio n  and f lu c tu a tio n s  i n  chem ical concen­
t r a t i o n s  remain to  be e s ta b lis h e d .
The problem o f  seasonal succession  i s  c lo se ly  a l l i e d  w ith the  
n iche s p e c i f ic i ty  o f  p lank ton ic  r o t i f e r s .  As Hutchinson (196?) p o in ts  
o u t, th e se  organism s probably  occupy " f a i r l y  d is c re te  niches" vAthin 
th e  p lank ton . These n ich es  a re  d efin ed  by th e  above f a c to rs  and 
perhaps o th e rs . Changes i n  th e  environment a l t e r  th e  n iches a v a ila b le  
in  th e  p lank ton ic  community. C onditions become u n su ita b le  fo r  one 
sp ec ies  but favourab le  fo r  an o th er, and succession  i s  i n i t i a t e d .  F a rth e r 
re sea rch  i s  n ecessa ry  f o r  a  f u l l e r  understanding  o f  th o se  fa c to rs  
which d e l in ia te  th e se  n ic h e s . This i s  e s p e c ia lly  t r u e  f o r  co­
o ccurring  congeners.
Another concern i s  th e  r o le  o f th e  chem istry  o f  th e  vrater in  
determ ining th e  d is t r ib u t io n  o f  r o t i f e r s .  For many sp ec ies  th e  
s u i t a b i l i t y  o f  a  p a r t ic u la r  h a b i ta t  i s  ap p aren tly  governed by th e  
chemical n a tu re  o f  th e  environment. Members o f  th e  genus Brachionus 
fo r  example, a re  r e s t r i c t e d  to  a lk a l in e  w ater (Ahlstrom, 1940).
K era te lla  se rr-A a ta  on th e  o th e r  hand, becomes abundant only  in  a c id ic  
cond itions (Ahlstrom, 1943)» But a s  Hutchinson p o in ts  o u t, th e  
n a tu re  o f  th e se  l im ita t io n s  i s  no t f u l ly  understood. P e j le r  (1957a) 
proposed th e  id e a  th a t  such chem ical l im ita tio n s  a re  r e a l l y  o f a 
secondary n a tu re . He suggests th a t  th e  chemical com position o f  th e  
w ater determ ines th e  sp ec ies  o f  r o t i f e r s  p re sen t i n  a  p a r t ic u la r  
h a b i ta t  through i t s  c o n tro l o f  prim ary p ro d u c tiv ity . I t  i s  th e
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q u a n tity  and q u a lity  o f  th e  food supply th en , th a t  d i r e c t ly  determ ine 
vAiat sp ec ies  vAU be p re s e n t.  P e jle r  fu r th e r  contends th a t  environ­
ments o f  s im ila r  tro p h ic  co n d itio n s  ten d  to  possess th e  same spec ies  
o f  p lank ton ic  r o t i f e r s .  R o tife rs  th e re fo re , may prove to  be s u ita b le  
in d ic a to rs  o f  th e  tro p h ic  n a tu re  o f th e  environm ent. P e j l e r 's  
s tu d ie s  (1957a, b) o f th e  p lank ton ic  r o t i f e r s  o f  c e n tra l  and n o rth e rn  
Svreden len d  strong  support to  t h i s  h y p o th esis .
A number o f  species a re  thought to  be in d ic a tiv e  o f eu tro p h ic ,
m ixotrophic o r dystrophic c o n d itio n s . However, Hutchinson (1967)
s i t e s  exceptions i n  vrhich h i ^  co n cen tra tio n s o f  " ty p ic a l  eu troph ic"
sp ec ies  occur in  o lig o tro p h ic  s itu a t io n s .  P e j le r  (1957a) i s  o f  th e
opin ion  th a t  p a r t  o f  t h i s  problem may be due to  th e  ex istence  o f
e co lo g ica l races  vAthin a  sp ec ie s , each race  being  adapted to  d if f e re n t
environm ental co n d itio n s. He emphasizes th a t  such exceptions serve
as a  v/arning ag a in s t app ly ing  r e s u l t s  o f  one reg ion  to  an o th er.
\
A pparently  fu r th e r  re sea rch  i n  a v a r ie ty  o f geographical lo c a tio n s  
and tro p h ic  s itu a tio n s  i s  re q u ire d .
Numerous in v e s tig a tio n s  o f zooplanlcton have been c a r r ie d  out on 
v a rio u s  lak es  and ponds i n  bo th  North America and Europe. In  th e se  
l e n t ic  s itu a t io n s  however, copepods and cladocerans a re  th e  dominant 
metazoan p la n k te rs . In  th e  l o t i e  h a b ita t  on th e  o th e r  hand, th e se  
c rustaceans a re  reduced. Here r o t i f e r s  a re  one o f  th e  few ty p ic a l  
zooplanktonic elements (Coker, 1954; Welch, 1952). In  fLosAng vzater 
th en , r o t i f e r s  p lay  a s ig n if ic a n t  ro le  as p lank ton ic  organism s. On 
t h i s  account, r o t i f e r  s tu d ie s  in  l o t i e  h a b i ta ts  would perhaps prove 
to  be o f  more value fo r  follovAng seasonal tre n d s  than  s im ila r  s tu d ie s
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i n  la k e s  o r  ponds. The r o t i f e r s ,  being th e  dominant zoop lank ters,
•would bear a  more n o tic e a b le  re la t io n s h ip  to  tre n d s  in  phytoplankton, 
b a c te r ia  co n cen tra tio n s  and so fo r th , s in ce  th e  e f f e c t  o f zooplankton 
on th e se  and o th e r f a c to rs  w u ld  be la rg e ly  c o n tro lle d  by th e  R o tife ra , 
r a th e r  th an  by th e  Copepoda o r th e  C ladocera.
D espite t h i s  dominance, few papers co n s id e r th e  p lank ton ic  
r o t i f e r s  o f  l o t i e  s i tu a t io n s .  Beach (196O) made vÆiat i s  perhaps th e  
f i r s t  North American s tu d y  d ea lin g  s p e c i f ic a l ly  vAth th ese  p la n k te rs  
in  flovAng w ate r. Sampling a t  forty-t-wo s ta t io n s  th ro u ^ o u t  th e  
Ocqueoc R iver system, Presque I s l e  County, M ichigan, Beach made 
q u a l i ta t iv e  and q u a n ti ta t iv e  comparisons among r o t i f e r  fauna o f  th e  
v a rio u s  l e n t i c  and l o t i e  h a b i ta t s .
Other North American papers concerned vjholly vAth th e  p lan k to n ic  
r o t i f e r s  o f  r iv e r s  a re  th o se  o f  W illiam s (1966), enumerating th e  
v a rio u s  genera o f  th e  dominant p lank ton ic  R o tife ra  o f  th e  m ajor w ater­
ways o f  th e  U.S.A. j and P r in s  and Davis ( I 966) , considering  th e  f a te  
o f p lan k to n ic  r o t i f e r s  in  a  p o llu te d  stream .
S everal European p ap ers  have been devoted e n t i r e ly  to  p lan k to n ic  
lA v e r - ro t ife r s .  Of th e s e , C a r l in ’s (1943) s tu d y  o f  th e  taxonomy and 
seasonal dynamics o f  th e  r o t i f e r s  o f  th e  M otala R iver in  sou thern  
Sweden i s  a  c la s s ic  work. More re c e n tly  B ogoslovskii (1961) in v e s tig a te d  
th e  d is t r ib u t io n  o f r o t i f e r s  in  th e  r iv e r  KLyazma, R ussia, and 
N aberezhinyi and R otar ( I 965) have examined th e  r o t i f e r  fauna o f  th e  
P rut R iver.
S tud ies o f  p lan k to n ic  r iv e r - r o t i f e r s  in  o th e r  p a r ts  o f  th e  world 
a re  eq u a lly  sp a rse . These in c lu d e  works by Green (i960) on th e  Sokoto
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H iver o f  North N ig eria  and by Novotna-Diiorakova Marie (1933) on th e  
R iv e r Yamuna near D elh i, In d ia . Hauer (1965) g ives a q u a l i ta t iv e  
account o f  th e  r o t i f e r  fauna o f th e  Amazon reg io n .
In  ad d itio n  to  th e se , a  number o f  s tu d ie s  concerned vAth th e  
l o t i e  plankton in  g en e ra l have considered  th e  R o tife ra  to  some degree. 
S everal papers have d e a l t  vAth th e  p lankton  o f  th e  M iss is s ip p i River 
and i t s  major t r i b u t a r i e s .  Among th e se  i s  th e  work o f  Kofoid (1903, 
1908) on th e  I l l i n o i s  R iver, Purdy (1922) on th e  Ohio R iver, G a ltso ff  
(1924) and Reinhard (1931) on th e  upper M iss iss ip p i, and Berner (1951) 
on th e  low er p o rtio n  o f  th e  lA ssou ri R iv er. Other in v e s t ig a t io n s  have 
been c a r r ie d  out on th e  plankton o f  sm alle r r iv e r s  o f  th e  lA s s is s ip p i 
d ra in ag e . These in c lu d e  th e  v/ork o f  Eddy (1932) on th e  Sangamon 
R iver, I l l i n o i s ,  and th a t  o f  Roach (1932) on th e  Hocking R iver, QAo.
Elsewhere in  North America, p lankton  s tu d ie s  by A llen  (1920) on 
th e  San Joaquin R iver, C a lifo rn ia ; Chandler (1937, 1939) on th e  Huron 
and Cheboygan R ivers o f  lA c h i^ n ;  and Hooper (1947) on th e  Yukon and 
MacKenzie R iver systems dea l in  p a r t  lA th  th e  R o tife ra , a s  does th e  
work o f  Coopey (1953) on th e  Columbia R iver, W ashing on; and th a t  o f  
Parchment (196I )  on th e  S tone’s R iver, Tennessee.
This review o f l o t i e  planlcton s tu d ie s , concerned e n t i r e ly  o r in  
p a r t  w ith  th e  R o tife ra , in c lu d es  th e  m ajor papers p ub lished  over th e  
p a s t  s ix ty - f iv e  y ea rs , and serves to  emphasize th e  r e l a t iv e ly  small 
number o f  s tu d ie s  t h a t  have been done in  t h i s  a re a . In  view o f  t h i s  
p a u c ity , and bearin g  in  mind th e  problems mentioned e a r l i e r ,  a  study 
o f  th e  p lank ton ic  r o t i f e r s  vms undertaken on R iver Canard, Essex 
County, O ntario .
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A previous study o f  t h i s  r iv e r  0'S.nner and H a rtt, 1969) in d ica te d  
th a t  r o t i f e r s  were th e  dominant members o f  th e  zooplankton and on 
occassion  could be found in  ra th e r  h igh  con cen tra tio n s  ( i . e .  in  excess 
o f  1000 in d iv id u a ls /L .) .  Because o f  t h i s  abundance and th e  v a r ie ty  
o f  r o t i f e r s  p re sen t, t h i s  small r iv e r  seemed to  be a  good lo c a tio n  to  
in v e s tig a te  th e  p lan k to n ic  R o tife ra  o f  a  l o t i e  s i tu a t io n . A program 
encompassing q u a li ta t iv e  and q u a n tita tiv e  p lankton  sampling, chemical 
ana lyses, b a c te r ia l  counts and ch lo rophy ll ex tra c tio n s  vra.s th e re fo re  
undertaken on th e  r iv e r .
The o b jec tiv es  o f  th e  study were ( l )  to  enumerate th e  sp ec ies  o f 
p lank ton ic  r o t i f e r s  in  R iver Canard, and to  e s ta b lis h  t h e i r  p a tte rn s  
of. seasonal succession, (2 ) to  attem pt to  r e l a t e  th e  abundance and 
p e r io d ic ity  o f  th e  v a rio u s  r o t i f e r s  A th  c e r ta in  p h y s ica l, chemical 
and b io lo g ic a l environm ental fa c to rs  and (3) to  in v e s tig a te  th e  ro le  
o f th e  R o tife ra  as  in d ic a to rs  o f  th e  tro p h ic  n atu re  o f  th e  environment.
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CHAPTER I I  
DESCRIPTION OF RIVER
River Canard i s  a  sm all stream  d ra in in g  an a rea  o f  465 sq . km. 
o f  th e  w e s t-ce n tra l p o r tio n  o f  Essex County, O ntario (tVinner and H artt, 
1969) .  The m ajor branch o f  th e  r iv e r  a r i s e s  near a  low g rav e l r id g e  
n e a r  th e  cen te r  o f  th e  county  and flow s in  a w e s te rly  d i r e c t io n .  I t  
em pties in to  th e  D e tro it R iver about 24 km. from i t s  sou rce . The 
r iv e r  d isp lay s  a  ty p ic a l  d e n d r itic  p a t te rn  vdth  th e  main stream  being 
jo in ed  by seven major t r i b u t a r i e s  (F ig . l ) .
R iver Canard g e n e ra lly  does not exceed 6 m eters in  vddth fo r  
most o f  i t s  le n g th . W ithin 6 km. o f  i t s  mouth i t  m dens to  I 60 
m e te rs . The average depth  o f  th e  r iv e r  i s  1 .2  m eters w ith a maximum 
depth  o f  2 .4  m eters (Winner and H a rtt, I 969) .  The r iv e r  has a  mud 
bottom  covered in  p la ce s  by d e t r i t a l  d e p o s its .
The main channel i s  l in e d  w ith  la rg e  stands o f  Tvoha l a t i f o l i a  
and T. an g u s tifo H a  (F ig . 2 ) .  Other emergent v eg e ta tio n  in c lu d es  
P on tederla  sp, S a a i t ta r ia  sp, Alisma sp, Lythrum sp and Decodon sp . 
Nymphia sp and Nuphar sp a re  prominent f lo a t in g  form s. An is o la te d  
Nelumbo lu te a  colony i s  a lso  p re se n t. Submerged v eg e ta tio n  in c lu d es  
U tr ic u la r ia  v u lg a r is .  Potomogeton sp, Ceratophvllum sp, Mvriophyllum 
sp, Chara sp and V g llis n e r ia  sp (Winner and H a r tt ,  1969). Though p resen t 
in  th e  upper reaches o f  th e  r iv e r ,  submerged v e g e ta tio n  i s  much 
reduced in  th e  lower p o r tio n  due to  th e  h igh  tu r b id i ty .
7 .
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ESSEX COUNTY
Miles
Kibm eters
Pig. 1. Hap of River Canard
(Vandall, 1965)
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F ig , 2 , View o f  River Canard looking  upstream  
from th e  sampling s i t e .
Note th e  ex tensive  grovjth o f  
Typha and th e  f lo a tin g  co lo n ies  
o f  Nymohea and Nuphar.
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The drainage b as in  o f  R iver Canard i s  p a r t  o f  th e  Essex Clay 
P la in , a  reg io n  o f  lacu s tro -m o ra in ic  d ep o sits  o v erly in g  a bedrock o f  
Devonian lim estone (R ichards, Caldwell and Monvick, 1949)» G lac ia tio n  
and subsequent submersion by g la c ia l  la k e s  have r e s u l te d  i n  a  reg io n  
o f  f a in t  r e l i e f  (Richards e t  a l . ,  1949)* As a  consequence. R iver Canard 
i s  a  slugg ish  stream . The flow r a te  i s  approxim ately 295 cu . f t .  p e r 
second (l&nner and H a r tt ,  1969)« The f a in t  r e l i e f  a lso  c re a te s  poor 
d ra inage co n d itio n s . Consequently, surrounding lan d  i s  ex ten s iv e ly  
d itch ed  and t i l e d  (Chapman and Putnam, 1966) to  f a c i l i t a t e  ru n -o ff  to  
th e  r iv e r .
The predominant s o i l  ty p e  o f th e  b a s in  i s  Brookston c lay , a  heavy 
s o i l  w ith  f a i r l y  h igh  organic con ten t i n  th e  su rface  la y e r s  (Richards 
e t  a l . ,  1949). Two o th e r  c la y  s o i l s ,  Toledo c la y  and C a is to r  c lay  are  
a ls o  common in  th e  b a s in . Toledo c la y  i s  s im ila r  to  Brookston c lay , 
bo th  belong to  th e  Dark Grey G le iso lic  G reat S o il Group. Toledo c la y  
however, has a h i ^ e r  s i l t  co n ten t. C a is to r  c la y , a  member o f  th e  
Grey Brown Podsolic Great S o il  Group, has a h i ^ e r  sh a le  co n ten t. Clay 
loam s, s i l t  loams, and v a rio u s  sands a re  a lso  found in  th e  b as in , t h o u ^  
th e se  a re  r e s t r i c t e d  to  th e  n o rthern  p o r tio n  (F ig . 3 ) .  The land  
ad jacen t to  th e  r iv e r  i s ,  fo r  th e  most p a r t ,  bottom la n d . This land  
i s  su b je c t to  f lo o d in g  and becomes covered vdth  a l lu v ia l  d e p o s its .
I t  has v a r ia b le  p h y s ic a l and chemical c h a r a c te r is t ic s  (R ichards e t  a l . ,  
1949).
The drainage b a s in  i s  • e x ten s iv e ly  farm ed. A ccording to  th e  
O ntario  Department o f  A gricu ltu re  (196?), 82^ o f Essex County i s  
farm land. There i s  l i t t l e  u rb an iza tio n  in  th e  R iver Canard a re a .
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Therefore, th e  percentage o f  farmland i s  even g re a te r  v d th in  th e  r iv e r  
b a s in . A 196I  survey (V andall, 196$) shows th a t  th e  amount o f  farmland 
under crops in  th e  tovm ships through which th e  r iv e r  flows ranges 
from 73^ to  SL^. Major crops a re  corn, soyabeans, v/heat, o a ts  and 
tom atoes.
The b asin  i s  alm ost t o t a l l y  d e fo re s ted . Only about 5% o f  th e  
b a s in  remains fo re s te d  ivith th e  n a tiv e  n o rth e rn  deciduous hardihoods 
(V andall, 196$). Small a rea s  o f unimproved land  and scrub a ls o  occur. 
As a r e s u l t  o f  th e  d e fo re s ted  na tu re  o f  th e  b as in , th e  ex ten s iv e  
farm ing and drainage d i tc h e s . R iver Canard i s  very  tu rb id .
The c lim ate o f  th e  reg io n  i s  tem p era te . The mean annual 
tem perature i s  8.3*0 (47®F), vdth  a  v d n te r mean o f  -3.3*0 (26®F) and 
a  summer mean o f  21.1*0 (70*F). Consequently th e  r iv e r  f re e z e s  over 
fo r  p a r t  o f  th e  v d n te r, vdiile in  th e  summer v/ater tem peratures r i s e  
above 25*0. Therefore , R iver Canard, accord ing  to  Ricker*s (1934) 
c la s s i f ic a t io n  o f O ntario  stream s, i s  a  "v%rm r iv e r " .
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CHAPTER I I I  
MATSRIAIS AND METHODS
A. The Sampling S ta tio n
The sampling s ta t io n  fo r  th e  study was an o ld  b ridge abutment 
near th e  Higliway 18 b ridge over River Canard (F ig . 4, 5)* A f a l le n  
s la b  o f concrete  p ro je c tin g  in to  th e  r iv e r  provided a p latform  c lo se  
to  th e  surface o f th e  w ater. During th e  w in te r , c o lle c tio n s  were 
made through th e  ic e  a t  a  p o in t about 10 m eters from th e  abutment 
tovra.rds the c e n te r  o f  th e  r iv e r .
B. F ie ld  Procedures
Sampling vra.s c a r r ie d  out on a  weekly b a s is  from A p ril 5, 1968 
to  May 28, 1969» In  th e  f i e ld ,  a q u a n ti ta t iv e  plankton sample was 
c o lle c te d  w ith  a  2  l i . t e r  ca .lib ra ted  p itc h e r  and concentrated  in  a 
W isconsin n e t o f  #20 nylon b o lt in g  c lo th .  Samples o f 20 l i t e r s  were 
tak en  in  th e  summer. These iirere in c reased  to  50 l i t e r s  during th e  
w in te r, a  tim e o f  low plankton production . Sampling vjas g en era lly  
r e s t r i c te d  to  th e  su rfa c e . Hovrever, on se v e ra l occasions i t  was 
c a r r ie d  out a t  depths o f 1 .2  m eters and 2 .4  m eters (bottom) using  a  
2 l i t e r  Tan Dorn w ater b o t t l e .
Q u an tita tiv e  nannoplankton samples were a ls o  taken  using a 
c a lib ra te d  p itc h e r  and a nannoplankton n e t o f  28u^ mesh a p e r tu re . 
Samples o f 5 l i t e r s  were taken  in  th e  summer. These ivere increased  
to  10 l i t e r s  during  th e  w in te r .
Each o f th e  above samples was preserved  in  th e  f i e ld  w ith 3 ml. 
o f  40^ n e u tra l  fo rm alin .
13.
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F ig . 5» View o f  th e  sampling s i t e  looking  
upstream .
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Tvito net tows ivere a lso  m d e . Organisms in  one tow sample ’.-rare 
kept a l iv e  fo r exaJnination in  th e  la b o ra to ry ; organisms in  th e  o ther 
wei*e preserved w ith fo rm alin  fo r  l a t e r  re fe ren ce .
Three w ater samples weire tak en  a t  th e  s i t e .  For chem ical analyses 
a  k  l i t e r  sample o f w ater was tak en  and s to red  in  a po lyethy lene b o t t l e .  
Commencing June 6, 1968, samples f o r  b a c te r ia l  a n a ly s is  and ch lo rophy ll 
ex tra c tio n s  were a lso  o b ta in ed . For b a c te r ia l  a n a ly s is ,  a. s t e r i l e  50 c .c .  
f la s k  vjas fil3.ed ;d.th water^ stoppered  and kept cool in  an in su la te d  
bucket vdth an "Ice-P ack". For c h lo ro p h y ll e x tra c tio n s , a  one l i . te r  
sample o f w ater was taken  by submerging a po lyethy lene b o t t le  ju s t  
below th e  su rface .
At th e  s ta t io n  measurements o f  d isso lv ed  03:ygen, ca,i>bon dioxide 
and pH were c a r r ie d  out using  th e  Each Chemical Company p o rtab le  
w ater an a ly s is  k i t  and a  tvro l i t e r  Van Dorn w ater b o t t l e .  A ir tem perature 
and su rface  tem peratu res o f  th e  w ater were taken  to  th e  n e a re s t 0.5*C 
w ith  a  mercury therm om eter.
C. Laboratory Procedures
In  th e  la b o ra to ry , b a c te r ia l  a n a ly s is ,  ch lo ro p h y ll eortractioîis, 
chemical analyses and m icroscopic exam ination o f th e  l iv e  tow samples 
were a l l  made the same day as  c o l le c te d , g en e ra lly  w ith in  four o r fiv e  
hours a f t e r  being taken  from th e  r iv e r .
The concen tra tion  o f Coliform b a c te r ia  was determ ined using  the 
membrane f i l t e r  technique a s  o u tlin e d  in  Standard Methods (A.P.H.A.,
1965).
Chlorophyll e x tra c tio n s  u sing  a one l i t e r  w ater sample ware made 
according to  th e  method o f  R ichards and Thompson (1952). The C re its  
and Richards (1955) m od ifica tio n  o f  t h i s  technique, though more
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e f f ic ie n t ,  was not used because R iver Canard g e n e ra lly  has a high 
tu rb id i ty  and consequently th e  membrane f i l t e r  employed in  t h i s  
m od ifica tion  was to o  r e a d i ly  clogged by th e  suspended c la y  and d e t r i tu s .  
A fter c e n tr ifu g a tio n , th e  sample was d ried  in  a  vacuuin d e s s ic a to r  fo r  
one vreek th en  incubated  w ith  5 o r 10 ml. o f acetone in  th e  dark fo r  
20 hours. The o p tic a l  d e n s i t ie s  o f  ch lo ro p h y ll a , b, and c were 
determ ined w ith  a Bausch and Lomb S pectrcn ic  20 spectrophotom eter a t  
wave-lengths o f 663,645 and 63O u re sp e c tiv e ly . The concen tra tio n  
o f ch lo ro p h y ll a  was determ ined u sin g  the  SCOR-üIlESCO ( I 966) eq uations.
C oncentration determ inations fo r  c h lo rin e , copper, f lu o r id e , iro n , 
manganese, n i t r a t e s ,  n i t r i t e s ,  phosphates, s i l i c a  and s u lfa te  were 
run accord ing  to  Hach Procedures fo r  Water and Sewage A nalysis u s in g  
th e  Bausch and Lomb S pectron ic  20 c o lo r ln e te r . T u rb id ity  measurements 
were a lso  run according to  Hach procedures. A .li<alinity, ch lo rid e  and 
hardness were determ ined u sin g  th e  t i t r a m e tr ic  procedures o u tlin e d  in  
th e  manual fo r  th e  Hach Model DR-EL P ortab le  W ater E ngineer’s Laboratoi-y.
The l iv e  tow samples were examined m icro sco p ica lly  w ith an 
Olympus compound b in o cu la r m icroscope.
Measurements necessary  fo r  id e n t i f ic a t io n  o f  th e  r o t i f e r s  were 
made vjith a Wild compound b in o cu la r microscope equipped w ith a  Wild 
ocu lar m icrom eter. The m icrom eter m s  c a l ib ra te d  using  an American 
O p tica l Company stage micrometer o f  2 mm. d iv ided  in to  u n its  o f 0 .01 mm.
Drawings o f p lank ton ic  r o t i f e r s  were made using  th e  same Wild, 
microscope equipped w ith a Wild Camera Lucida.
Photographs were made using  an Olympus compound microscope and 
a Pénta>: Spotmatic 35 mm. camera.
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Examination o f l iv e  r o t i f e r s  a id ed  in  th e  id e n t i f ic a t io n  o f 
sp ec ie s , e sp e c ia lly  o f  th o se  forms which co n trac t on being  preserved . 
Both th e  l iv e  and preserved  tow samples were used to  m ain ta in  a 
q u a l i ta t iv e  check on th e  q u a n tita tiv e  sam ples.
In  id e n tify in g  th e  r o t i f e r s ,  use  was made o f  monographs by 
Ahlstrom (1940, 1943) fo r  th e  genera Brachionus and K e ra te lla , Rousselet 
(1902) fo r  th e  genus S?mchaeta, and B artos (1948) fo r  th e  genus 
H exarthra ( «Pedalia) .  In  ad d itio n , th e  t ro p h i  dravdngs o f  Ahlstrom 
(1938) fo r  th e  genus Conochiloides were re fe r re d  to .  Other 
id e n t i f ic a t io n s  were made -v-dth th e  a id  o f  Ward and W hipple’s Fresh 
Water Biology (Edmondson, 1959)*
Q u an tita tiv e  counts o f  th e  r o t i f e r s  and o th e r  zoop lank ters were 
made w ith  a  1 c .c .  Sedgidck-R after c e l l  u sin g  a  m od ifica tion  o f  th e  
technique o u tlin ed  in  Welch (1948). The same c e l l  used th ro u ^ o u t 
th e  s tudy . The co n cen tra te  vra,s poured in to  a dropper b o t t l e .  To 
in su re  complete t r a n s f e r  o f  p lank ton ic  organisms, th e  sample j a r  vjas 
r in se d  vdth d i s t i l l e d  w ater a t  l e a s t  f iv e  tim es. A fte r each r in s e , 
th e  w ater vra,s sw irled  in  th e  j a r  and poured in to  th e  dropper b o t t l e .
The volume o f th e  concen tra te  in  th e  dropper b o t t le  was brought up 
to  100 c .c .  The b o t t le  v/as then  in v e r te d  10 tim es to  in su re  thorough 
m ixing and th e  Sedgidck-Rafber c e l l  vras f i l l e d  by means o f  a  wide­
mouthed dropper. A ll th e  zooplanî<ters in  th e  e n t i re  c e l l  were counted. 
Five c e l l s  were counted fo r  each sample. The plankton co n cen tra tio n  
was then  ca lcu la ted  and expressed as  number o f  organisms p e r  l i t e r  
accord ing  to  Welch (1948).
Because o f th e  th ick n e ss  o f th e  Sedgvdck-Rafter c e l l  an o b jec tiv e  
no la r g e r  than  10 X could be used. At t h i s  m agn ifica tion  c e r ta in
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m orphological fe a tu re s  n ecessary  fo r  sp ec ie s  de term ination  could not 
be observed. This was e s p e c ia lly  t r u e  fo r  th e  genus P o ly a r th ra . 
Consequently, some r o t i f e r s  in  the  q u a n t i ta t iv e  counts could  only  be 
id e n t i f i e d  to  genus. At tim es ty p ic a l ly  l i t t o r a l  forms occurred  in  
th e  p lank ton . These too  were id e n t i f ie d  on ly  to  genus.
Q u an tita tiv e  nannoplankton counts vjere made accord ing  to  the  
procedure o f Welch (1948) using  a  Sedg\dck-R after c e l l  and a  W etzlar 
compound microscope equipped vdth a  I'Jhipple o c u la r  m icrom eter. The 
phytoplankton in  te n  f ie ld s  were counted. The average o f  th e se  ten  
counts was used to  c a lc u la te  th e  number o f  p hy top lank ters  p e r l i t e r .
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CHAPTER I?
RESULTS
A. P hysical R esults
Physical fa c to rs  a re  summarized in  Table 1 . Graphs o f  th ese  
f a c to rs  appear i n  F ig . 6.
Water tem perature c lo s e ly  foUovred th e  a i r  tem perature and 
ranged from 0®C in  w in te r  to  a  h igh  in  summer o f  26.5*0. The r iv e r  
v/as frozen  over from December 11, I 968 to  Inarch 12, I 969 . Open 
w ater occurred during  a  thaw in  l a t e  February and e a r ly  March.
Water le v e ls  f lu c tu a te d  during th e  s tudy  from a  minimum in  
w in te r  o f  about I .5  m eters to  a  h i ^  i n  sp rin g  o f about 3 m eters.
There was un u su a lly  heavy r a i n f a l l  during  much o f th e  sampling 
p e r io d . In  vdn ter, snow fall was l i ^ t .  According to  th e  reco rd s  o f 
th e  U n iv ersity  o f Windsor w eather s ta t io n ,  lo ca ted  9*5 m iles  from 
th e  sampling s ta t io n , th e  maximum r a i n f a l l  between successive  samples 
was 4 «38 inches and occurred  during th e  period  o f June 19 to  26. 
E xtensive r a i n f a l l  a ls o  occurred  on s e v e ra l o th e r occassions during 
th e  sp ring  and summer o f  I 96S. These heavy ra in s  produced cond itions 
o f  h i ^  v.ater vd.th in c reased  cu rren t and tu r b id i ty .  Each o f  th e se  
fa c to rs  had im portant consequences w ith  regard  to  th e  p lank ton  in  
g en e ra l and the  r o t i f e r s  in  p a r t ic u la r .
T u rb id ity  ranged from a  h i ^  in  sp rin g  o f 6?0 Jackson U nits (J .U .)  
to  a  low in  vdn ter o f  30 J .U ., averag ing  200 J.U . fo r  th e  d u ra tio n  o f 
th e  study . In  g en era l, th e  h ig h est t u r b id i t i e s  vrare recorded  in  the 
sp rin g  and summer a f t e r  thaws or r a in s .  Lowest t u r b id i t i e s  w^ere
20 .
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TEMPERATURE
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F ig . 6 . Temperature, tu rb id i ty  and p re c ip i ta tio n .
River Canard, A p ril 5, 1968 to  May 28, 1969»
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recorded in  th e  f a l l  vjhen p re c ip i ta t io n  vra,s minimal and in  th e  w in ter 
vdien frozen ground reduced ru n -o ff  and ic e  cover negated th e  e ffe c t 
o f  vdnd a c tio n . In creases  in  t u r b id i ty  in  f a l l  o r  w in te r were re la te d  
to  r a i n f a l l  and thavdng. During February and March, d esp ite  thawing, 
th e  tu r b id i ty  remained low. This i s  p o ss ib ly  a t t r ib u ta b le  to  the  low 
w ater le v e l  o f  l a t e  v d n te r. The "Typha f la ts "  on e i th e r  side o f  the  
channel vrare exposed a t  th a t  tim e . These f l a t s ,  which a re  covered 
w ith  much f in e  d e t r i tu s ,  a re  o r d in a r i ly  submerged, and can then 
c o n trib u te  m a te r ia l to  th e  lo ad  o f  th e  stream , in c re a s in g  th e  
tu rb id i ty .  This cannot occur d u rin g  p erio d s  o f low w a te r . .
B. Chemical R esu lts
A summary o f  chem ical f a c to rs  i s  shovm in  Table 2 . Graphs o f 
th e se  param eters a re  p lo tte d  in  F ig s . 7, B, 9 and 10.
D issolved oxygen co n cen tra tio n s  (F ig . 7) ranged from 5 ppm. 
to  14 ppm., averag ing  9 ppm. In  gen era l, co n cen tra tio n s  v/ere lowest 
during  th e  summer and h ig h est d u rin g  the  l a te  f a l l  and id n te r .
T herefore , th e  r iv e r  ten d s to  fo llo w  th e  ty p ic a l  annual p a tte rn  o f 
oxygen c o n cen tra tio n s . At no tim e du ring  th e  s tu d y  were oxygen 
co n cen tra tio n s  low e n o u ^  to  in h ib i t  plankton grovÆh.
Free carbon d iox ide (F ig . 7) v a r ie d  from 5 to  35 ppm., averaging 
11 ppm. The h igh  co n cen tra tions o f  l a t e  spring  and e a r ly  summer vrere 
probably  a t t r ib u ta b le  to  p o llu tio n  and decay.
pH (F ig . 7) remained d i s t i n c t l y  a lk a lin e  throughout most o f th e  
study period , reach ing  n e u t r a l i ty  on only  one o ccassio n . The maximum 
pH recorded vras 9*0. The s tudy  average v ss  8 .2 . G enerally , lowest 
pH values occurred  a f t e r  heavy r a i n f a l l ;  h i p e s t  va lues during periods o f 
low vjater.
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F ig , 7» Dissolved oxygen, carbon d iox ide, pH, t o t a l  
a lk a l in i ty  and t o t a l  hardness.
R iver Canard, A pril 5, 1968 to  May 28, I 969.
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T o ta l a lk a l in i ty  (F ig . 7) ranged from 100 to  220 ppm. vdth  an 
average o f 149 ppn. Most o f  th e  t o t a l  a lk a l in i ty  vas a t t r ib u ta b le  
to  b icarbonates (averag ing  143 ppm. ), monocarbonates making up th e  
rem ainder.
T o ta l hardness (F ig . 7) ranged from 135 to  310 ppm., averaging 
199 ppm. Hardness and a lk a l in i ty  follow ed s im ila r  tre n d s . Both 
d isp layed  sliarp d e c lin e s  a f t e r  heavy r a in s .
Chloride (F ig . 8) vjas found in  v e ry  h i ^  co n cen tra tions in  th e  
r iv e r ,  ranging from 15 to  420 ppm. During much o f  th e  study i t  was 
second to  th e  b icarb o n ate  io n  in  c o n c e n tra tio n . The mean value o f  
122 ppm. i s  v /ell above th e  a v e r a ^  c h lo rid e  co n cen tra tio n  o f 8 ppm. 
fo r  Ilorth American r iv e r s  l i s t e d  by Altman and Ditmer ( I 966) .
S u lfa te  (F ig . 8 ) , ranging  from 19 to  212 ppm. vjas an o th e r 
im portant ion  in  R iver Canard. At tim es  i t  d isp laced  ch lo rid e  as  
th e  second most common io n . The s tudy  average o f  92 ppm. i s  a lso  
above th e  North American average o f 20 ppm. (Altnan and Ditmer, 1966). 
In  gen era l, s u lf a te  co n cen tra tio n s  were h ig h est in  l a t e  v d n te r and 
sp rin g , d ec lin in g  throughout summer and reach ing  a maximum in  autumn.
S i l ic a  (F ig . 8) vrâs one o f  th e  few chem icals in  th e  r iv e r  th a t  
was p resen t in  co n cen tra tio n s  le s s  th an  th e  North American average, 
0.66 ppm. compared to  9 ppm. I t  tended  to  in c rease  in  co n cen tra tio n  
vdth  r a in f a l l .
N itrogen le v e ls  (F ig . 9) in  R iver Canard v.’s re  h i ^ .  T o ta l 
n itro g e n  ranged from O.O9 to  10 ppm. N itra te  values averaged 2 .06  ppm, 
a s  compared to  th e  mean fo r  North American r iv e r s  o f 1 ppm. (Altman 
and Ditmer, i 9 6 0 ) . N i t r i t e  aveiaged O.O66 ppn. Peaks in  n itro g en  
co n cen tra tio n  were r e la te d  to  r a i n f a l l .
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F ig . Ô. S u lfa te , ch lo rid e  and s i l i c a  co n cen tra tio n s .
R iver Canard, A p ril 5, 1968 to  I'lay 28, 1969.
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Phosphate v a lu es (F ig . 9) vrere lik ev d se  h igh . The study  average 
o f  0.122 ppm. i s  vrell above th e  mean value  fo r  North American surface 
vjaters o f  0 .07  ppm. (Altman and Ditmer, 1966). l ik e  n i t r a t e ,  
phosphate co n cen tra tio n s  tended to  in c rea se  vdth r a i n f a l l .
Trends i n  th e  minor chem ical c o n s ti tu e n ts ,  copper, f lu o r id e , 
manganese and iro n  a re  shovm in  F ig . 10.
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F ig . 10. Copper, f lu o r id e , manganese and iro n  concen tra tions. 
River Canard, A p ril 5, 1968 to  May 28, 1969.
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C. B io lo g ica l R esu lts  
The Zooplankton
The R otife ra  were th e  dominant metazoan p la n k te rs  in  th e  r iv e r .  
They averaged 362 in d iv id u a ls / l i t e r  compared to  7 7 / l i t e r  f o r  th e  
Copepoda and l O / l i t e r  fo r  th e  C ladocera. On th e  average th e  r o t i f e r s  
comprised 84^ o f  th e  metazoan p lank ton . Only during  th e  f i r s t  week 
o f  Ju ly  and again  in  e a r ly  vjin ter were th e  r o t i f e r s  d isp lace d  as  th e  
dominant zo o p lan k ters. On th ese  occasions th e  copepods were more 
ramerous.
A ll th re e  ta x a  d isp layed  s im ila r  tre n d s  ( f ig ,  1 1 ) . Each under­
went four p u lses  during  th e  sp ring  and summer o f  1968. These p u lses  
were c lo se ly  r e la te d  to  r a i n f a l l .  With heavy ra in s  th e  p la n k te rs  
were swept from th e  r iv e r .  V ith th e  subsidence o f  th e  w ater le v e l ,  
in c reased  n u tr ie n t  lo ad  and r is in g  phytoplankton c o n cen tra tio n , th e  
zooplankton p o p u la tio n  in c reased . The maximum co n cen tra tio n  o f 
r o t i f e r s ,  3641 in d iv id u a l s / l i t e r  i^as recorded  on August 7 . Both th e  
copepod maximum o f  9 5 Q /li te r  and th e  cladoceran  maximum o f  l l / l i t e r ,  
occurred  in  mid Ju ly . In  th e  f a l l  th e  p o p u la tio n s  underwent a  more 
o r l e s s  continuous d e c lin e . The r o t i f e r s  however d isp layed  an 
autumnal p u lse  o f 6 8 7 / l i t e r .  During th e  vri.nter a l l  th re e  ta x a  were 
p re sen t in  v ery  low c o n cen tra tio n s . The C ladocera d isappeared  
e n t i r e ly  from th e  plankton from January to  A p r il .  The f i r s t  sp rin g  
p u lse  o f  1969 occurred i n  e a r ly  flay fo r  a l l  th re e  groups.
The Common Genera o f  R o tife ra
During th e  study 17 genera o f p lan k to n ic  r o t i f e r s  com prising 
41 sp ec ie s  were recorded (Table 3 ) . Of th e se  th e  common genera were
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Fig. 11. Abxmdance o f  R o tife ra , Copepoda and Cladocera. 
R iver Canard, A p ril 5, I960 to  LJay 28, I 969.
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TABLE 3 . LIST OF THE PUMKTGNIG ROTIFERA 
OF RIVER CANARD
36 .
Asplanchna
Aneuropsis
Brachionus
2 sp
f is s a
an g u la ris
b id en ta tu s
bennini
budapestinensis
c a ly c if lo ru s
caudatus
havanaensis
n ilso n i
p l i c a t i l i s
quad riden ta tu s
u rc e o la r is
Gosse
Gosse
Gosse 
Anderson 
(Lei 8 s lin g )
Daday
P a lla s
B arro is  and Daday
R ousselet
Ahlstrom
M uller
Hermann
M uller
GoUotheca
Conochiloides
F il in ia
p e lag ica
dossuarius
b ra ch ia ta  
lo n g ise ta  
te rm in a lis  (?)
(R ousselet)
(Hudson)
(R ousselet)
(Ehrenberg)
(P la te )
Gastropus hj'ptopus
s ty l i f e r
(Ehrenberg)
Imhof
Hexarthra
K e llic o tt ia
K era te lla
Notholca
P la ty ia s
m ira
lo n g isp in a
c o ch lea ris
c rassa
e a r lin a e
s e r ru la ta
quadrata
valga
acuminata
p atu lus
quadricornus
Hudson
( K e ll ic o tt)
(Gosse)
Ahlstrom
Ahlstrom
(Ehrenberg)
(M uller)
(Ehrenberg)
(Ehrenberg)
(M uller)
(Ehrenberg)
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TABLE 3 . LIST OF THE PMWKTONIC ROTIFSHA. (continued)
Ploesoîîia
P o ly arth ra
Synchaeta
T e stu d in e lla
Trochosphaera
hudsoni
truncatum
"euryptera"
" t r ig la "
oblonga
p e c tin a ta
s ty la ta
sp .
sp .
(Iirihof)
(Levandor)
Ehrenberg
Ehrenberg
Ehrenberg
W ierzejsk i
Eery de S t.  V incent
Semper
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Asplanchna. B rachlonus, ConochiloideSj F i l in ia j  He^arthra^ K era te lla . 
Notholca. P la tv ia S j P o ly arth ra  and Synchaeta. In  a d d itio n , a number 
o f  ty p ic a l ly  l i t t o r a l  genera were found on occasion w ith in  th e  
p lank ton . This was e s p e c ia lly  t r u e  a f t e r  r a in f a l l ,  when ru n -o ff  si-rept 
th e se  r o t i f e r s  in to  th e  main stream . The more common l i t t o r a l  genera 
were C ephalodella , Lecane, Leoadella, M onostyla, P h ilo d in a , R otaria . 
T richocerca and T r ic h o tr ia . These l i t t o r a l  forms g e n e ra lly  comprised 
le s s  than  1^ o f  th e  t o t a l  p lank ton ic  r o t i f e r  p o p u la tio n .
Of a l l  th e  genera, Brachionus, P o ly a rth ra , Synchaeta and K era te lla  
were th e  most f re q u e n tly  encountered, occuring in  o r  more o f the 
6 l su rface  samples c o lle c te d .
The Genus Brachionus 
Brachionus (F ig . 12) vjas th e  most common genus. I t  averaged 
119 in d iv id u a l s / l i t  e r  and vra.s rep resen ted  by 11 sp e c ie s . Members o f 
t h i s  genus occurred  in  &5% o f  th e  samples. Found in  th e  plankton 
th ro u ^ o u t  th e  sp rin g , summer and autumn; Brachionus ro se  to  dominance 
in  A p ril, mid June and e a r ly  August. On August 7 i t  reached a 
concen tra tion  o f  2 3 8 1 / l i te r ,  th e  g re a te s t  recorded abundance fo r  any 
genus o f  zoop lank ter during  th e  s tudy . At th a t  tim e i t  made up 65^ 
o f  th e  p lank ton ic  r o t i f e r  popu la tion  and 6h% o f  th e  t o t a l  metazoan 
p lank ton . Follox-dng t h i s  maximum th e  genus d ec lin ed , becoming rare  
o r  absent duidng th e  y d n te r.
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
1000
2381
800
TOTAL BRACHIONUS 
No/L^er
600
4 0 0
200
SEPTAUGJULY OCT NOV DEC FEBJUNE JAN MAR APR MAYAPR MAY
712722600
B. anqularis
400
B. caudatus
200
SEPT OCT DEC JAN FEB APRAUG MAR MAYNOVJULYAPR MAY JUNE
8 7 7 (R)
3 0 0
B. calyciflorus
200
B. budapestinensis
100
SEPT OCT DECJULY I AUG NOV JAN FEB MAR APR MAYJUNEAPR
t 5 44 430
B. quadridentatus
20 B. bidentatus
B. urceolaris
OCT DEC MAR APRAUG SEPT NOV JAN FEBJUNE JULYAPR MAY
19691968
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Fig . 12. Abundance o f seven spec ies  o f th e  genus Brachionus. 
R iver Canard, A p ril 5, 1968 to  May 28, 1969.
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
39.
Of th e  11 sp ec ies  o f  Brachionus. seven vrare coninion; B^ , an g u la ris . 
B. b id e n ta tu s . B. bud an estin en sis, B. c a ly c if lo ru s ,  B. caudatus,
B. q u ad rid en ta tu s . and ^  u r c e o la r is . Of th e se , th re e  sp ec ies ,
B. a n g u la r is , B. b u d ap estin en sis  and B^ c a ly c if lo ru s  became dominant 
a t  various tim es.
B. an g u la ris  vra.s found from A p ril to  November and occurred  
sp o ra d ic a lly  in  v /in te r . This r o t i f e r  d isp lay ed  th re e  m ajor peaks during 
th e  sp rin g  and summer o f  I 968. At i t s  naximum o f  722 in d iv id u a ls / l i t e r  
on June 19, i t  vjas th e  dominant zoop lank ter, making up 81^ o f  the  
R o tife ra  and 55% o f  th e  metazoan p lan k to n .
B. b u d apestinensis  was p resen t in  th e  p lankton from June to  mid 
O ctober. I t  d isp layed  on ly  one prominent peak. This occurred  on 
August 7 when i t  reached a maximum o f  877 in d iv id u a l s / l i t e r .  D espite 
t h i s  considerab le  co n cen tra tio n  i t  com prised only  2U% o f  th e  r o t i f e r  
p o p u la tio n . O ther r o t i f e r s ,  no tab ly  ^  a n s u la r is ,  B. caudatus and 
P o ly a rth ra  sp . vrare abundant a t  th a t  tim e .
B. c a ly c if lo ru s , though never found in  numbers a s  h i ^  a s  some 
o th e r  b rach io n id s, ivas dominant in  th e  e a r ly  sp ring  when o th e r  
p la n k te rs  w^re not numerous. I t  reached a  maximum o f 306 in d iv id u a ls  
p e r  l i t e r  on A p ril 24, 1968 when i t  com prised 55% o f  th e  R o tife ra  and 
48^  o f th e  metazoan p lan k to n . A s im ila r  sp rin g  peak o f  1 8 9 / l i t e r  
occurred  in  e a r ly  Nay, 1969.
Another spec ies  o f  importance was B^ caudatus. I t  occurred 
from June to  e a r ly  O ctober. Thou^i never a  dominant p la n k te r  i t  
n o nethe less  reached h i #  co n cen tra tio n s, 5 0 0 / l i t e r  on August 7 and 
134/ l i t e r  on August 21 . This species d isp lay ed  i t s  g re a te s t  concen­
t r a t io n  concom itantly  vn th  one o f th e  m ajor peaks o f i t s  c lo se ly  
a l l i e d  congener Bj. a n g u la r is .
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The th re e  o th e r  common species o f Brachionus, B. b id e n ta tu s .
B. q u ad riden ta tu s and B^ u rc e o la r is  were g e n e ra lly  found in  concen­
t r a t io n s  o f about 50 in d iv id u a l s / l i t e r  o r  le s s ,  even a t  population  
maxima. B^ . b id e n ta tu s  and B. q u adriden ta tu s vjere r e s t r i c t e d  to  the  
warmer months d isap p earin g  in  October, u rc e o la r is  vras c o lle c te d  
in  th e  coo ler months o f  e a r ly  sp ring  and autumn.
The Genus P o ly arth ra
P o ly a rth ra  (F ig . 13) vjas ano ther im portant genus in  R iver Canard. 
I t  was p re sen t i n  S3% o f  the  samples, th e  h ig h es t percentage occurrence 
o f  any r o t i f e r .  I t s  average co n cen tra tio n  o f  72 in d iv id u a l s / l i t e r  
p laces i t  second in  importance behind Brachionus. This genus had 
th re e  m ajor peaks, e a r ly  I&y, I 968 ( 3 3 8 /l i te r )  vhen i t  was dominant, 
mid Ju ly  (1124/ l i t e r )  idien i t  was ag a in  dominant and e a r ly  August 
(463/ l i t e r ) .  There v/as no sp rin g  peak in  I 969 eq u iv a len t to  th a t  o f  
May, 1968. A few ap tero u s forms were encountered in  th ese  e a r ly  sp rin g  
samples in d ic a t in g  th e  ha tch in g  o f  r e s t in g  eggs.
For th e  purposes o f  t h i s  s tudy , th e  genus Polya.rthra was broken 
down in to  two groups as  was done by Beach ( I960) .  The f i r s t  group,
"P. eu ry p te ra” was c h a ra c te r is e d  by wide s e r ra te d  paddles not much 
longer than  th e  body. The second group, "P^ t r i g l a ” was ch a rac te rize d  
by narrow f in e ly  se rra te d  padd les, lo n g er than th e  body. Even using  
th ese  two broad groups i t  was d i f f i c u l t  to  c l a s s i f y  members o f t h i s  
genus in  th e  co u n ts . I t  i s  apparen t however t h a t  both  "spec ies" a re  
common in  th e  r iv e r .  "Pu t r i g l a "  i s  g e n e ra lly  more numerous.
The Genus Synchaeta
The genus Synchaeta (F ig . 14) ranked th i r d  in  abundance in  R iver
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F ig . 13. Abundance o f  th e  genera Aaplanchn^j F ilin jA  and P o ly arth ra . 
River Canard, A p ril 5, 1968 to  Mslj 28, 1969.
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F ig . 14. Abundance o f  th e  th re e  species o f genus S in ch ae ta . 
R iver Canard, A p ril 5, 1968 to  ^lay 28, 1969.
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Canard, averaging  57 in d iv id u a l s / l i t e r .  Synchaeta ranked second in  
percentage occurrence, appearing  in  2^% o f  th e  sam ples.
This genus ivas rep resen ted  by th re e  sp ec ies; oblonga, S. 
p e c tin a ta  and S^ s t y la t a . S. oblonga and p e c t in a ta  tended to  
co-occur. Both sp ec ies  reached maxima in  sp rin g  and f a l l .  Both were 
reduced o r ab sen t from th e  p lank ton  in  summer. S^. s ty la ta  on the  
o th e r hand v/as r e s t r i c te d  to  th e  warmer months, appearing  in  Kay and 
reaching  a  maximum in  August. I t  p e r s is te d  in  low concen tra tions 
in to  November.
The Genus K e ra te lla  
K e ra te lla  (F ig . 15) was an o th e r dominant genus. I t  appeared in  
87^ o f th e  samples and averaged k& in d iv id u a l s / l i t e r .  This genus was 
rep resen ted  by s ix  sp ec ies; K&. c o c h le a r is , K. c ra s s a , K. e a r lin a e ,
K. quadrat a , K. s e r ru la ta  and K^ v a lg a . Of th e se , ^  co ch learis  
v/as th e  most common. P resent i n  samples from every  month of the 
year, co c h le a r is  may be considered  a  p e ren n ia l r o t i f e r  in  River Canard. 
This spec ies  had th re e  m ajor peaks in  1968, e a r ly  lia y , mid Ju ly , and 
l a te  September. Two minor p u lse s  a lso  occurred, one in  l a te  June, 
th e  o th e r in  mid November. I t  reached i t s  g re a te s t  abundance on Ju ly  17 
w ith a  co n cen tra tio n  o f 5 3 8 / l i t e r .  A sp ring  p u lse  eq u iv a len t to  the  
one in  I-^y, 1968 d id  not occur in  1969.
Another k e r a te l l id  o f  importance v/as K. oua.drata. This r o t i f e r  
vra,s found from A p ril to  June, in  October, and on occasion  th ro u ^ o u t 
th e  v /in te r. I t  v/as common on ly  in  mid May, 1968 v.hen i t  reached a 
d e n s ity  o f 130 in d iv id u a l s / l i t e r .
The o th e r sp ec ies  o f  K era te lla , K. c ra ssa , K. e a r l in a e , K. s e r ru la ta  
and Ki. valga v/ere o f  minor im portance. With th e  excep tion  o f  K. 
e a r l in a s ,  th ey  were g e n e ra lly  few in  number and r e s t r i c t e d  in
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Fig. 15. Abmdance o f  f iv e  species o f th e  genus K e ra te lla . 
River Canard, A p ril 5, 1968 to  May 28, 1969.
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appearance to  on ly  a sm all p a r t  o f  th e  y e a r . K^ . e a r lin a e , however, 
reached a maximum co n cen tra tio n  o f  8 4 / l i t e r  in  mid September and was 
p resen t from A p ril to  December.
The Genus F i l in i a
The genus F i l in ia  (F ig . 13) was a  dominant member o f th e  plankton 
on only  one occasion , I-Iay 15, 1968, vAien i t  reached a  co n cen tra tio n  
o f 576 in d iv id u a l s / l i t e r .  At th a t  tim e i t  comprised 40% o f  th e  
r o t i f e r  popu la tion  and 35% o f  th e  t o t a l  zooplankton. Except f o r  t h i s  
p u lse  and a  minor one in  August ( 8 0 / l i t e r )  F i l in i a  was not abundant.
I t  averaged 1 7 / l i t e r  f o r  th e  study . F i l in ia  occurred  from A p ril 
to  October in  1968 and i n  1969 i t  vras p re sen t from l a t e  I-krch onv/ard.
I t  occurred in  49% o f th e  sanç^les.
Two sp ec ie s  o f  F i l in ia ^  p o ss ib ly  th re e ,  were found. They were 
F . Ion gi s e ta . F . b ra c h ia ta  and p o ss ib ly  F^ te rm in a it  s . F. lo n g is e ta  
was th e  on ly  sp ec ies  o f  im portance] th e  o th e r  two were v e ry  r a r e .
F . b ra c h ia ta  ivas found on ly  on May 8, 1968. I t  had a co n cen tra tio n  
o f  2 / l i t e r .  There i s  a ls o  th e  p o s s ib i l i ty  th a t  th e  members o f t h i s  
genus p re sen t i n  January  were o f  th e  sp ec ies  F. te r ra in a lis .  a  cold  
w ater form c lo se ly  a l l i e d  to  Fj. lo n g is e ta .
The Genus Asulanchna
The genus Asolanchna (P ig . 13) was p re sen t i n  51% o f th e  samples
and averaged 10 i n d iv id u a l s / l i t e r .  I t  appeared in  A p ril and p e r s is te d
u n t i l  l a t e  November. Several p u lse s  occurred during  t h i s  p e r io d . I t s  
g rea te s t c o n cen tra tio n , 1 0 5 / l i t e r ,  vra.s reached on September 4 . At 
th a t  tim e i t  was th e  dominant r o t i f e r ,  com prising 27% o f  th e  p lan k to n ic  
R o tifera  and 22% o f  th e  t o t a l  zooplanlcton.
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Edmondson (1959) describ es  Asplanchna as  “a d i f f i c u l t  and 
v a r ia b le  genus'*. No attendit v/as made to  id e n t i fy  th e se  r o t i f e r s  to  
spec ies  during  th e  coun ts. Hovrever exam ination o f th e  tow samples 
in d ic a te d  th a t  a t  l e a s t  tvro species vfere p re se n t. One form v/ith a  
band-shaped ovary and a  second w ith  a  sp h e ric a l ovary. The former 
has been te n ta t iv e ly  id e n t i f ie d  as  ^  p rio d o n ta .
Common Sub-dominant Genera
Four o th e r genera deserve b r ie f  m ention. They a re  Conochiloides, 
H exarthra, Notholca and P la tv ia s  (F ig . 1 6 ). Each o f th e  f i r s t  th re e  
i s  rep resen ted  i n  R iver Canard by a s in g le  sp ec ie s . These species 
a re  C^ do ssu ariu s, H. m ira and ^  acum inata. P la tv ia s  p a tu lu s  v/as 
th e  most common re p re se n ta tiv e  o f  t h a t  genus but i t s  congener, P. 
guadricornus. was a r a r e  member o f  th e  p lank ton .
These sp ec ies  were le s s  abundant th an  th e  o th e rs  d iscussed  so 
f a r  and d isp layed  a  v e ry  r e s t r i c te d  seasonal d is t r ib u t io n  v/ith only 
one m ajor p u ls e . 2a. dossuarius. H. m ira and P^ p a tu lu s  v/ere found only
from June to  O ctober. ^  acuminata was found from November to  May, 
w ith  a  maximum in  March and e a r ly  A p r il.
Male R o tife rs
The on ly  male r o t i f e r s  encountered were th o se  o f th e  genus 
Asplanchna. These males f i r s t  appeared v/ith th e  September maximum 
(F ig . 13) and occurred in  se v e ra l subsequent sam ples. They v/ere 
g en era lly  p resen t in  lov/ con cen tra tio n s  ( ie .  l / l i t e r  o r  l e s s ) .
Hoifever, w ith  th e  September 4 maximum, male asp lanchn ids reached a 
co n cen tra tio n  o f  l O / l i t e r .  O bservations o f male and female i n  copula 
assu red  p o s it iv e  id e n t i f ic a t io n .
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Fig . 16. Abundance o f  fou r conimon sub-dominant genera.
River Canard, A p ril 5, 1968 to  May 28, 1969.
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T h o u ^  th ese  were th e  only male r o t i f e r s  observed, th e  appearance 
o f  r e s t in g  eggs vras in d ic a t iv e  o f  th e  p resence o f  males o f  o th e r  
s p e c ie s . R esting  eggs were noted  du ring  popu la tion  maxima o f 
Brachionus angu laris^  B. c a ly c if lo ru s .  B. bud ap estin en sis  (F ig . 12) 
and F i l in i a  lo n g ise ta  (F ig . 1 3 ).
P a ra s i te s
During th e  study s e v e ra l sp ec ies  o f  r o t i f e r s  were found in fe c te d  
w ith  a  p a ra s i te  viiich s a t i s f i e s  Hollowday's (1947) d e s c r ip tio n  o f th e  
sporozoan Ascosporidium. Budde (192?) r e f e r s  to  what i s  ap p a ren tly  
th e  same organism as P lis to p h o ra  asperospora F r its c h  (F ig . I? )*
These sausage-shaped p a r a s i te s  were observed in  th e  body c a v i t ie s  o f 
in d iv id u a ls  o f  Brachionus c a ly c if lo ru s , B. caudatus. P la t^ d as  p a tu lu s , 
P o ly a rth ra  s p .,  Synchaeta p e c tin a ta  and _S. s ty l a t a . In  a d d itio n , one 
in d iv id u a l o f  F i l in ia  lo n g is e ta  con tained  s im ila r  p a r a s i te s .  However 
th e se  tended to  be more b e a d -lik e  th an  sausage shaped.
The p a ra s ite s  were r e s t r i c t e d  m ainly to  v/aria vrater co n d itio n s , 
appearing  from tiay to  October and o ccu rrin g  sp o ra d ic a lly  in to  November. 
They were most abundant on September 23, when 14*5^ o f  th e  â i  s ty la ta  
p o p u la tio n  and 3^ o f  ^  c a ly c if lo ru s  and P o ly a rth ra  p o p u la tio n s  were 
in fe c te d .  On th e  whole, sp ec ies  o f Synchaeta and P o ly a rth ra  seemed 
to  be th e  most su sc e p tib le  t o  in fe c t io n .
V e r t ic a l  D is tr ib u tio n  o f  R o tife rs
In  l a t e  January, 1969 su rface  sam pling in d ic a te d  th a t  r o t i f e r s  
were p re sen t in  extrem ely low co n cen tra tio n s  ( le s s  th an  3 / l i t e r ) .
This w in te r  reduction  o f  th e  p lank ton ic  r o t i f e r  popu la tion  i s  to  be 
expected (TJilliams, 1966). Hov/ever, to  make c e r ta in  th a t  th e  r o t i f e r s  
were n o t concentrated  a t  o th e r  depths, bottom  sanç>les and, l a t e r ,  
mid w ater samples were ta k e n . F ig . 18 summarizes th e se  sam pling r e s u l ts .
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F ig . 17 An in d iv id u a l o f
Brachionus c a ly c if lo ru s  
p a ra s i t iz e d  by th e  
sporozoan, P lis to p h o ra .
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Pig. 18. V e r tic a l d is tid b u tio n  o f  r o t i f e r s .
R iver Canard, January 29, 1969 to  May 28, I 969. 
(Expressed a s  number o f  in d iv id u a ls /L , )
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In  g en era l, r o t i f e r  co n cen tra tio n s  a t  th e s e  th re e  depths were 
. s im ila r .  Only on May 21, I 969 i s  th e re  a  s ig n i f ic a n t  d iscrepancy .
The r o t i f e r  co n cen tra tio n  a t  th e  surface was 31 in d iv id u a l s / l i t  e r . 
compared to  1 5 0 / l i t e r  and 1 9 0 / l i t e r  a t  m id-vrater and bottom re sp e c tiv e ly . 
These counts ma,y have been a f fe c te d  by th e  r a i n f a l l  o f  th e  p rev ious 
two weeks. The r e s u l t in g  h igh  w ater had c re a te d  co nd itions o f  sv d ft 
c u r re n t.  This conceivably  s t i r r e d  up th e  d e t r i t a l  d ep o sits  o f  th e  
bottom and th e  ad jacen t mud f l a t s ,  in c re a s in g  th e  number o f  dead 
r o t i f e r s  d r i f t in g  in  th e  deeper w ater o f  th e  r i v e r .  I t  vra,s d i f f i c u l t  
to  d is t in g u is h  between th e  rem ains o f th e se  dead r o t i f e r s  and those  
r o t i f e r s  which had been a l iv e  a t  th e  tim e o f  sam pling. Except fo r  
a  s in g le  sample, th a t  o f  May 21, 1969, bottom  samples tended to  have 
s l ig h t ly  h ig h er r o t i f e r  co n cen tra tio n s  th an  th e  su rface  sam ples. This 
\ia.s due a t  l e a s t  i n  p a r t , t o  th e  la rg e r  number o f  l i t t o r a l  r o t i f e r s .
With re sp e c t to  f lu c tu a tio n s  in  th e  t o t a l  r o t i f e r  p o p u la tion , su rface , 
bottom and m id-water samples d isp layed  s im ila r  t re n d s .
The Phytoplankton and I t s  R ela tionsh ip  to  th e  R o tife ra  
The common a lg ae  o ccu rrin g  i n  th e  r iv e r  were th e  diatom s, 
â s te r io n e l la ,  F r a g i la r ia , T ab e lla rla , and Synedra; th e  Chrysophyte, 
Dionbryon ; th e  Pyrophyte, Peridinium ; th e  E ug len ids, Euglena and 
Phacus; and th e  C hlorophytes, Ankistrodesmus. Pediastrum  and Scenedesmus. 
V&th th e  excep tion  o f  Ankistrodesmus and Perid in ium , a l l  th e se  genera 
a re  l i s t e d  by Blum (1956) a s  common stream  form s. In  a d d itio n  to  
th e se  a number o f u n id e n tif ie d  u n ic e l lu la r  and filam entous Chlorophyta 
and Cyanophyta commonly o ccu rred .
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A s e r ie s  o f ph j'top lankton  peaks occurred  in  th e  sp rin g  and 
summer o f  1968 (F ig . 19)* As in  th e  case o f  th e  zooplankton, each 
o f  th e  m ajor peaks vras d e lin e a te d  by heavy r a i n f a l l .  Diatoms 
dominated in  th e  sp rin g . Green algae  such as  A ctinastrum . A nkistro ­
desmus and filam entous ty p es  tended to  dominate th e r e a f te r .  The 
g re a te s t  phytoplankton co n cen tra tio n  o f  th e  summer occurred on Ju ly  17 
when a peak o f  338,000 o rg a n ism s /l i te r  \ra.s reached . The co n cen tra tio n  
d ec lin ed  vdth heavy r a in s  a t  th e  end o f J u ly  and remained low u n t i l  
November vdien an autumnal peak o f  164,000 o rg a n ism s /lite r  occurred . 
Diatoms were th e  dominant phy top lank ters a t  th a t  tim e, but ■ b lue-g reens 
and u n5 .cellu lar green a lg a e  were a lso  common. Subsequently, th e  
phytoplankton declined , reach in g  a  minimum o f  2 , 600/ l i t e r  a t  th e  end 
o f  December. The p o p u la tio n  remained low th ro u ^ o u t  January. During 
t h i s  p e rio d  th e  r iv e r  was covered w ith ic e  25 cm, th ic k .  T his ic e  
p lu s  d r i f t in g  snow probab ly  lim ite d  phytoplankton production  by 
reducing  l i g h t  p e n e tra tio n .
A thaif began tovrards th e  end o f  Januai'y. T hou^ th e  r iv e r  remained 
com pletely  ic e  covered, th e  th ick n ess  o f  th e  ic e  was reduced to  10 cm. 
Concomitant id .th  t h i s  thaw  was a bloom o f  th e  d in o H a g e lla te  Peridinium . 
This bloom p e rs is te d  throughout February and March. In  mid March a 
bloom o f  Dinobryon o ccu rred . Diatoms and v a rio u s  green a lg ae  were a lso  
common. The t o t a l  phytoplanlcton co n cen tra tio n  a t  t h i s  tim e was 
3 9 3 ,0 0 0 /l i te r ,  th e  h ig h est concen tra tio n  recorded  during th e  study.
Three o th e r  peaks occurred  during  th e  sp rin g  o f 1969. V arious 
Chlorophyta were th e  dominant forms.
Some o f th e  major peaks o f  th e  R o tife ra  tended to  co in c id e  vdth
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F ig . 19 . R o tife ra , t o t a l  phytoplankton and o p tic a l 
d en s ity  o f  ch lo rophy ll a .
River Canard, sp ring , 1968 to  Hay, 1969.
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peaks in  th e  phytoplankton popu la tion , while o th e rs  d isp layed  a la g .
The l a t t e r  vas t r u e  fo r  th e  June p u ls e .  The phytoplankton recovered 
from th e  Hay ra in s  more ra p id ly , in c re a s in g  te n  fo ld  during th e  week 
o f  May 29 to  June 5 . I t  was not u n t i l  th e  second week o f  June th a t  
th e  r o t i f e r s  in c re a se d  s ig n if ic a n t ly .  Prom t h i s  i t  appears th a t  th e  
r o t i f e r  popu la tion  la g s  about one week behind th e  phytoplankton.
However, th e  Ju ly  r o t i f e r  and phytoplankton peaks were co in c id en t. 
The la c k  o f  a la g  h ere  may be due to  th e  fa c t  th a t  subsequent to  
heavy ra in s  in  June, th e re  vjas s t i l l  a  s iz a b le  phytoplankton popu la tion . 
The R o tife ra  could  th en  begin an immediate in c rease  in  numbers by 
u t i l i z i n g  th e  a v a ila b le  a lg ae . The h igh  n u tr ie n t  co n cen tra tio n s  
r e s u l t in g  from th e  r a i n f a l l  a p p a ren tly  allowed fo r  optimum phyto- 
p lankton production  so th a t  d e sp ite  in c reased  grazing  by zooplankton, 
th e  phytoplankton concen tra tion  con tinued  to  r i s e .
I t  i s  in te r e s t in g  to  note th a t  th e  Ju ly  phytoplankton peak, th e  
h i p e s t  summer co n cen tra tio n , vras co in c id en t no t only  w ith  a r o t i f e r  
p u lse  but a lso  w ith  th e  copepod and cladoceran  maxima. Algae 
p ro d u c tiv ity  must have been co n s id e rab le  a t  th a t  tim e in  o rd er to  
su s ta in  such a  popu la tion  in c re a se  d e sp ite  th e  g raz ing  s t r e s s  o f  a l l  
th re e  m ajor groups o f  zooplankton.
The August r o t i f e r  pu lse  cannot be a t t r ib u te d  d i r e c t ly  to  any 
preceding phytoplankton peak, th e  p rev io u s p u lse  having been reduced 
by r a i n f a l l .  However, again i t  seems l ik e ly  th a t  th e  in f lu x  o f 
n u tr ie n ts ,  m ainly phosphates in  t h i s  case , allow ed fo r  in creased  phyto­
p lankton p ro d u c tio n . In  th i s  way, a  r e l a t iv e ly  sm all stand ing  crop 
o f  producers could  m aintain an in c re a se  in  th e  r o t i f e r  popu la tion .
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Trends i n  th e  r o t i f e r  popu la tion  during f a l l  and vd n ter a re  more 
re a d ily  re la te d  to  phytoplankton p roduction . The November r o t i f e r  
pu lse  lagged about two weeks behind th e  phytoplankton. However, th e  
sm all r o t i f e r  p u lses  occurring  from February to  May, 1969 were a l l  
co inciden t vdth phytoplankton peaks, spaced re g u la r ly  a t  two week 
in te rv a ls .  These synchronous p u lses  suggest th a t  a t  t h i s  tim e th e  
la g  between r o t i f e r s  and phytoplankton ivas l e s s  th an  one week.
The re la tio n s h ip  between p a r t ic u la r  species o f  r o t i f e r s  and 
tre n d s  in  th e  phytoplankton i s  d i f f i c u l t  to  a s s e s s .  However, major 
pu lses  o f Conochiloides dossuarius^ H exarthra mira^ K era te lla  
co c h le a ris . Notholca acuminata, P o ly a rth ra . Synchaeta oblonga and 
S. p e c tin a ta  were asso c ia ted  w ith  phytoplankton peaks. Attempts to  
r e la te  th ese  p u lses  to  c e r ta in  ty p es  o f  a lgae  met w ith l i t t l e  success . 
However, tre n d s  in  th e  tvro sp ec ie s  o f Synchaeta seem to  be r e la te d  to  
p a r t ic u la r  ty p es  o f  a lg ae .
In  th e  case o f âa. oblonga, th e  f a l l  maximum in  November occurred 
a t  a tim e when filam entous a lgae  vrore common. The pu lses  o f  l a t e  
vdnter co incide  vdth th e  d in o f la g e lla te  bloom o f  February and March 
and a s so c ia te d  pu lses  o f  sm all u n ic e l lu la r  green  a lg ae . In d iv id u a ls  
o f  oblonga had t h e i r  gu ts crammed with a lg a l  remains during  t h i s  
p erio d . Each pu lse  from February to  th e  end o f  March i s  co in c id en t 
w ith a  d in o fla g e lla te -g re e n  a lgae  p u lse . T his sp ec ies  was found only 
in  lov; co n cen tra tio n s a f t e r  th e  bloom d isappeared , in c reasin g  again  
in  l a t e  A p ril vAen simple green a lgae  v/ere a g a in  common.
S. s ty la ta  a lso  d isp layed  a re la t io n s h ip  vd th  filam entous a lg a e . 
The August maximum o f t h i s  r o t i f e r  occurred a t  a  tim e when th e se  
phytoplankton v;ere common.
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I t  should a lso  be no ted  th a t  in d iv id u a ls  o f  Asplanchna sp . were 
. observed on a number o f  occasions, to  have in g ested  various e u ^ e n o id s , 
c o lo n ia l green algae such as  Pediastrum  and th e  r o t i f e r  K e ra te lla  
c o c h le a r is . (F ig . 20 ).
No re la tio n s h ip s  could be found between th e  v a rio u s  species o f  
Brachionus and K e ra te lla  and any p a r t ic u la r  p h y to p lan k te rs .
Chloronhvll a C oncentrations
The o p t ic a l  d e n s it ie s  o f  ch lo ro p h y ll a  a re  p lo t te d  in  F ig . 19.
As expected, th e se  v a lu es  tended to  f lu c tu a te  w ith  th e  phytoplankton. 
H i^  o p tic a l d e n s it ie s  d id  not always correspond to  la rg e  phytoplankton 
populations however. This d iscrepancy  i s  a t t r ib u ta b le  to  sev era l 
f a c to rs .  The ch lo ro p h y ll con ten t v a r ie s  from one sp ec ies  o f a lg a  
to  another and i t  i s  a lso  dependent upon th e  age o f  th e  c e l l s .  But 
th e  counting method used was probably  th e  g re a te s t  cause of d iscrepancy . 
This method considered  a  sm all u n ic e l lu la r  a lg a  eq u iv a len t to  a  la r g e r  
m u ltic e llu la r  f ila m e n t. Consequently, a  sacç le  co n ta in ing  a la rg e  
number o f u n ic e l lu la r  a lg ae , though num erically  la rg e ,  could prove to  
have a  lower ch lo ro p h y ll content th a n  ano ther sample o f  sm aller 
concen tration  but co n ta in ing  filam entous o r c o lo n ia l forms.
Using th e  o p tic a l  d e n s ity  v a lu e s , th e  average ch lo rophy ll a 
concen tration  fo r  th e  study was 8 .6  rag/m^ c a lc u la te d  by the  SCOR-UNESCO 
(1966) equations, uncorrected  fo r  tu r b id i ty .
To f a c i l i t a t e  comparison to  v a lu es  vjhich had been ca lcu la ted  
using  th e  o ld e r  equations, th e  R ichards and Thompson (1952) equations 
were a lso  used . On th i s  b a s is ,  th e  average ch lo rophy ll a  co n cen tra tio n  
was 23.1  mg/m^.
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î l g .  20. Asplanchna sp . Note th e   ^
r o t i f e r  K erate lla . c o c h le a n s  
i n  th e  g u t.
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B ac te ria
During th e  study th e  concen tra tion  o f  co lifo rm  b a c te r ia  (F ig . 21) 
ranged from O/lOO cc . on two occasions in  vd n ter to  a higli o f  21,900 
p e r 100 cc . in  klay, 19&9. The c o lifo m  counts v a ried  e r r a t i c a l l y  
throughout th e  study making g e n e ra liz a tio n s  d i f f i c u l t . The h ig h est 
counts were recorded in  th e  summer o f  1968 and th e  sp ring  o f  1969 
when tem peratures were conducive to  ra p id  growth. However, s iz a b le  
popu la tions a lso  developed in  December and March.
With th e  exception o f th e  August p u lse , in c reases  in  b a c te r ia  
vrere r e la te d  to  changes in  tu rb id i ty .  This re la tio n sh ip  vzas 
p a r t ic u la r ly  s tr ik in g  duidng th e  l a t e  f a l l  and vdnter o f 1968 and in  
th e  sp ring  o f 1969. A sim ple c o r re la tio n  c o e f f ic ie n t  fo r  t h i s  period  
seems s ig n if ic a n t ( r  = 0 .8 4 ) . A pparently ru n -o ff  and tu rbu lence 
in c re a se  tu r b id i ty  by a g ita t in g  th e  d e t r i tu s  and bottom mud, a t  th e  
same tim e s t i r r in g  up b a c te r ia .
Attempts to  r e la te  population  f lu c tu a tio n s  o f v a rio u s  r o t i f e r  
sp ec ies  to  b a c te r ia l  tre n d s , as  r e f le c te d  by changes i n  th e  coliform  
concen tra tion , vrere unsuccessfu l.
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F ig . 21. C oncentration o f co lifo rm  b a c te r ia .
R iver Canard, June, 1968 to  I 969 .
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CHAPTER V 
DISCUSSION
The r e s u l t s  o f  t h i s  s tudy a re  based on samples from a  s in ^ e  
s ta t io n .  Therefore, th e y  cannot apply  to  th e  e n t i r e  r iv e r  system. 
However, th e  previous study o f  th e  r iv e r  by Winner and H artt (1969) 
in d ic a te d  th a t  t h i s  s ta t io n  r e f le c te d  th e  genera l plankton tren d s  
o f  t h e i r  o th e r sampling s i t e s .  On th i s  b a s is ,  sangles from th i s  
s ta t io n  are  considered re p re se n ta tiv e  o f  th e  plankton in  th e  lower 5 km. 
o f  th e  r iv e r .
R esu lts  o f  t h i s  study  a re  based fo r  th e  most p a r t  on su rface  
samples only . However, in  r iv e r s  th e  co n stan t mixing o f  w ater a t  
a l l  depths tends to  d is t r ib u te  th e  p lankton  organisms r a th e r  evenly 
throughout (Coker, 1954). Eddy (1932) i n  h is  study o f th e  Sangamon 
R iver, I l l i n o i s ,  and Roach (1932) on th e  Hocking R iver, Ohio both 
noted th a t  th e re  was l i t t l e  v a r ia t io n  in  th e  v e r t ic a l  d is t r ib u t io n  o f  
p lan k to n . S im ila rly , in  R iver Canard, bottom  and m id-water samples 
tak en  during  th e  l a t t e r  p a r t  o f  th e  study d isp layed  r o t i f e r  concen tra tions 
s im ila r  to  those  o f th e  su rface  samples. This suggests th a t  counts 
■ from th e  surface samples provide a  reasonab le  q u a li ta t iv e  and q u a n tit­
a t iv e  p ic tu re  o f th e  p lank ton ic  r o t i f e r  popu la tion  throughout th e  
e n t i re  v e r t ic a l  w ater column.
The Planlcbonic R o tife r  Population  and th e  Trophic Nature 
o f th e  River
The p lanktonic r o t i f e r  fauna o f  R iver Canard may be described  
as  B rach ionus-P olvarth ra-S ynchaeta-K eratella  complex. W illiams (1966) 
found th e se  to  be th e  most common genera in  h is  survey o f th e  major
60.
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waten-n.ys o f th e  United S ta te s .  G a ltso ff  ( I 924) l i s t s  th ese  four 
genera, among those commonly found in  r iv e r s .  These genera were a lso  
th e  dominant r o t i f e r s  in  th e  s tu d ie s  o f Kofoid ( I 90S) on th e  I l l i n o i s  
R iver; Eddy (1932) on th e  Sangamon R iver, I l l i n o i s ;  and C arlin  (1943) 
on the K otalastrom  in  sou thern  Sweden. With th e  exception of 
Brachionus, Beach ( I 960) found th ese  genera to  be th e  dominant forms 
in  th e  Ocqueoc R iver system, Michigan.
The dominance o f th e se  genera in  R iver Canard, e s p e c ia lly  th a t  
o f  the  genus Brachionus, may be due to  th e  tro p h ic  n a tu re  o f th e  r iv e r .
As p o in ted  out e a rfj.e r , th e  r e s u l t s  o f  th e  chem ical analyses 
in d ic a te  th a t  t o t a l  n itro g en , phosphate, s u l f a te ,  iro n  and c h lo rid e  
a re  a l l  found in  h iÿ i  co n c en tra tio n s . Such h igh  v a lu es  have been 
p rev io u sly  rep o rted  by Winner and H artt ( I969) , and have a lso  been 
recorded by th e  O ntario Water Resources Commission (196?). The high 
n u tr ie n t  le v e ls  a re  probably  a t t r ib u ta b le  to  ru n -o f f  enrichment from 
th e  surrounding farm land. High ch lo rid e  co n cen tra tio n s  a lso  may be 
due to  th e  above. I t  i s  more l ik e ly ,  hoimver, th a t  s a l t  d e p o s its  
underly ing  th e  b asin  and a commercial b rin e  w e ll n ea r th e  r iv e r  (Vandall, 
1965) a re  th e  major sources o f  c h lo r id e . The concen tra tion  o f 
chem icals in  th e  water p laces  R iver Canard in  P r e s c o t t ’s ( I 968) 
c la s s i f ic a t io n  o f eutrophy.
C hlorophyll a  co n cen tra tio n s  a lso  in d ic a te  th a t  th e  r iv e r  a t  
le a s t  tends towards eutrophy. As s ta te d  p rev io u s ly , ch lo ro p h y ll a 
co n cen tra tio n s  averaged 23 .1  ng/ra^ as  c a lc u la te d  by th e  Richards and 
Thompson (1952) equations and 8.6 mg/m? as c a lc u la te d  by th e  SCOR- 
UNESCO (1966) equations (uncorrected  fo r  t u r b i d i t y ) .
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Small (1961) l i s t s  a  number o f  co n cen tra tio n s  f o r  ch lorophyll a 
a s  rep o rted  by se v e ra l au thors fo r  v ario u s  f re sh  vra,ter r iv e r s ,  lak es  
and r e s e rv o ir s .  These v a lu e s ,c a lc u la te d  using  th e  o ld  equations, 
range from le s s  th an  1 nvg/m  ^ up to  185 mg/m?. In  h i s  own study of 
C lear Lake, lovra.. Small (1961 ) found th e  ch lo ro p h y ll a  concentration  
to  range from 15 to  70 mg/m?. He rep o rted  th a t  th e re  vra.s evidence o f 
above average n i t r a t e  and phosphate le v e ls .  He considered  th e  lake  
eu tro p h ic .
The ch lo ro p h y ll a  co n cen tra tio n s  fo r  R iver Canard overlap th e  
lower end o f t h i s  eu troph ic  range e s ta b lish e d  by Sm all. In  l i ^ t  o f 
th e  h i^ i  n u tr ie n t  le v e ls ,  th e  ch lo ro p h y ll co n cen tra tio n s  a re  not h ig h .
I t  i s  l ik e ly  th a t  tu r b id i ty  l im i ts  phytoplankton p ro d u c tio n . T u rb id ity  
i s  recognized  a s  an im portan t l im i t in g  fa c to r  in  r iv e r s  ( E l l i s ,  1936, 
Berner, 1951).
Chemical co n cen tra tio n s  and ch lo ro p h y ll a v a lu es  both in d ic a te  
th a t  R iver Canard i s  eu tro p h ic .
As s ta te d  in  th e  in tro d u c tio n , a  number o f  au th o rs  consider c e r ta in  
sp ec ies  o f r o t i f e r s  as  in d ic a to rs  o f  th e  tro p h ic  n a tu re  o f th e  environ­
ment. Most o f  th e  dominant sp ec ies  in  R iver Canard have been im p lica ted  
a s  in d ic a to rs  o f eu troph ic  s i tu a t io n s .  P e j le r  (1957a ) ,  based on h is  
work i n  c e n tr a l  S;veden, considers Brachionus anguüarisj B. b u d a restin en s is  
B. c a lv c if lo ru s  and F i l in ia  lo n g !se ta  as  in d ic a to rs  o f  eutrophy. He 
c i te s  a  number o f  o th e r  European au th o rs  with vdiom h is  fin d in g s  a g ree . 
Arora ( I 966) found th ese  same sp ec ie s  under eu tro p h ic  cond itions in  In d ia . 
A ll o f  th e se  sp ec ies  a re  dominants in  R iver Canard. Other species 
considered a s  in d ic a to rs  o f  eutrophy a re  K era te lla  co c h le a r is . K. quadrata
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
63.
(P e j le r ,  1957a) and P la ty ia s  ra tu lu s  (Arora, I 966) . Each o f these 
commonly occurs in  th e  r iv e r .
Of the  th re e  sp ec ies  o f  Svnchaeta; S . oblonga, S. p e c tin a ta  and
S. s ty la ta ,  th e  l a s t  two have been re p o rted  by P e jle r  (1957a) as 
being  found commonly in  eu trophic  s i tu a t io n s .  He does not consider 
them in d ic a to rs  hovrever. In  a d d itio n , c e r ta in  species o f  Asplanchna 
and P o lv arth ra  a re  d esigna ted  a s  p o ss ib le  in d ic a to rs  o f eutrophy. 
Hoifsver, species determ inations fo r  th e se  genera in  River Canard hâve 
y e t to  be made.
Tvjo species o f  r o t i f e r s  found in  th e  r iv e r  a re  designated  by 
P e j le r  (1957a) as  p re fe r r in g  dystrophic c o n d itio n s . These a re  
H exarthra m ira and K e ra te lla  v a lg a . A rora (1966) found both species 
under eu troph ic  co n d itio n s  in  In d ia .
Only one species considered an in d ic a to r  o f  cond itions sh o rt o f 
eu trophy  has been id e n t i f ie d  in  the  r iv e r ,  Ploesoma hudsoni (P e jle r , 
1957a ) .  I t  occurred on only  one occasion .
VJhen th e  r o t i f e r  popula tion  o f R iver Canard i s  tak en  as  a  vhole, 
th e  dominant p lank ton ic  spec ies  p resen t r e f l e c t  the eu trophic  natu re  
o f th e  r iv e r .
A fu r th e r  r e f le c t io n  o f  t h i s  eu troph ic  condition  i s  th e  la rg e  
number o f  species commonly encountered. The tro p h ic  s i tu a t io n  i s  
such th a t  numerous n iches a re  a v a ila b le  sim ultanéously in  th e  plankton 
community from sp rin g  to  autumn.
While d iscu ss in g  th e  tro p h ic  n a tu re  o f  the  r iv e r ,  i t  i s  in te re s t in g  
to  compare th e  r e s u l t s  o f  t h i s  study to  th o se  o f  Winner and H a r t t‘s 
(1969) in v e s tig a tio n  a t  s ta t io n  1 . This comparison serves to  emphasize 
th e  re la t io n s h ip  o f  th e  r o t i f e r  popu la tion  m th  the surrounding farmland. 
Table 4 summarizes th e  p e r tin e n t data  fo r  both y ears .
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TABLE 4 A COHPARISOM OF SELECTED
CHEMICAL AND BIOLOGICAL DATA 
FROM THE RBER CANARD STATION 
May to  August, 196? & 1968
1967* 1968
Chemical Conc. (ppm. )
C hloride 45 171
N itrogen 0 .7 4  2 .12
Phosphate 0 ,22  0 ,20
S u lfa te  45 70
O.D. C hlorophyll a  0 .086  O.56
Maximum Number o f  R o tife rs  900 364I
Average Number o f R o tife rs /L . 265 849
*Based on Winner and H artt ( I 969) .
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B rie f ly , in  I 968 n u tr ie n t  le v e ls  tended to  be h ig h er, ch lo rophy ll 
a  co n cen tra tio n s were la rg e r  and r o t i f e r s  vrere more abundant than  
in  1967. In  a d d itio n , th e  ty p ic a l  bim odal p roduction  curve o f I 967 
was d isru p ted  so th a t  in  I 968 fou r peaks occurred . Svnchaeta, a  
dominant genus in  I 968, was not commonly encountered in  I 967.
The marked d iffe ren ce  between th e  two y ea rs  i s  probably a t t r ib u ta b le  
to  v a r ia t io n  in  r a in f a l l :  over 19 inches from Hay 1 to  August 31, I 968
compared to  on ly  a  l i t t l e  over 9 inches fo r  th e  same period  in  1967. 
A pparently, in  1968, ru n -o ff  enrichm ent, a s  a  consequence o f t h i s  
h eav ie r  r a i n f a l l ,  m aintained a  la r g e r  phytoplankton popu la tion . This 
i n  tu rn  supported  a  more s iz a b le  r o t i f e r  fauna.
I t  appears th a t  R iver Canard i s  a  favourab le  h a b ita t  fo r  p lank ton ic  
r o t i f e r s ,  p a r t ic u la r ly  those  adapted to  eu tro p h ic  co n d itio n s, W illiam s 
(1966) l i s t s  y e a r ly  averages fo r  128 s ta t io n s  on v a rio u s  r iv e rs  o f 
■fee U nited S ta te s .  The h i p e s t  average fo r  any o f  th ese  s ta t io n s  i s  
225 .1/ l i t e r  from th e  A palachicola R iver, F lo r id a . Roach (1932) g iv es  
a  y e a r ly  average o f  2 4 3 / l i t e r  fo r  th e  Hocking R iver, Ohio. The y e a r ly  
average fo r  R iver Canard, based on counts from A p ril 5, 1968 to  
March 26, I 969 i s  3 9 5 / l i te r ,  co n sid e rab ly  h ig h e r th an  th ese  o th e r  
averages. The s u i t a b i l i t y  o f  th e  r iv e r  a s  a  h a b i ta t  fo r  p lank ton ic  
r o t i f e r s  may be due to  th e  s lu g g ish  cu rre n t and vra,rm v;ater, both  o f  
which a re  conducive to  plankton p roduction . The e f fe c t  o f  tu rb id i ty ,  
th e  major l im i t in g  fa c to r , i s  overcome, a t  l e a s t  in  p a r t ,  by th e  h igh  
n u tr ie n t  le v e l  which enhances th e  p ro d u c tiv ity  o f  th e  narrow p h o tic  
zone.
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Seasonal Succession and the  Niche 
The seasonal succession o f species th a t  occurs w ith in  the  
planlctonic R o tife ra  i s  a  consequence o f changes in  various environ­
m ental f a c to r s .  These fa c to rs  define th e  n iche o f each species  o f 
r o t i f e r .  As th ese  fa c to rs  change, the n ich es  av a ila b le  w ith in  th e  
planlcton community a re  a l te r e d  and species succession  i s  i n i t i a t e d .  
Temperature i s  a major f a c to r  in  d e l in ia t in g  th ese  n iches and consequently 
in  governing th i s  succession .
With regard  to  th e  e f f e c t  o f  tem perature on seasonal succession, 
th e  occurrence o f species in  River Canard i s  g en era lly  c o n s is te n t v/ith 
th e  l i t e r a t u r e .  Hutchinson ( I 967) summarises th e  find ings o f a  number 
o f au th o rs . In  general, th e  v ario u s species o f  Asnlanchria. Brachionus, 
Hexarthra and K era te lla  and th e  species F i l in ia  Ion isiseta , a l l  have 
been found to  have spring  o r summer maxima. On th e  o ther hand, Notholca 
acuminata on ly  occurs in  iv in ter o r e a r ly  sp rin g . These r o t i f e r s  followed 
s im ila r  tre n d s  in  River Canard. The occurrence o f th e  th re e  spec ies  of 
Svnchaeta followed a  p a tte rn  s im ila r  to  th a t  observed by C arlin  (1943).
Though most o f th e  sp ec ies  follovjed recognized tre n d s , th e re  i s  
one n o teab le  exception, Conochiloides d o ssu a r iu s . Hutchinson ( I 967) 
re p o rts  th a t  Edaondson found th i s  r o t i f e r  a s  an autuim al spec ies  in  
l in s le y  Pond, Connecticut, occurring  w ith  f a l l i n g  tem peratures from 
September to  November. In  River Canard, C^ do ssu ariu s, though i t  
p e r s is ts  in to  October, was found in  g re a te s t  abundance in  mid Ju ly .
This d iffe ren ce  i s  f id d ic u l t  to  exp lain . A d if f e r e n t  eco lo g ica l race 
may be th e  case here; th e  L insley  Pond form being  cold  adapted, th e  
Canard form warm adapted. P e jle r  (1957a) has suggested the  ex istence
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o f e c o lo g ic a l races  to  account fo r  th e  presence o f  popu lations o f 
c e r ta in  e u tro p h il ic  r o t i f e r s  in  lak es  o f  low tro p h ic  l e v e ls .  D ifferen ces 
i n  w ater chem istry  could a lso  p la y  a  r o le .  In  f re s h  w ater Notholca 
acuminata i s  o rd in a r i ly  a  co ld  stenotherm , bu t i n  b rack ish  w ater t h i s  
spec ies  has popu la tion  maxima under v/arm w ater co n d itio n s  (Edmondson, 
1946) .  In  th e  case o f  d o ssu ariu s , th e  high chem ical co n cen tra tio n  
o f  R iver Canard could cause a  s im ila r  s h i f t  i n  th e  popula tion  maximum. 
F u rth er s tu d ie s  r e la t in g  th e  tem poral occurrence o f  both  dossuarius 
and M2, acum inata to  th e  chem ical concen tra tion  o f  th e  r iv e r  could prove 
to  be o f  i n t e r e s t .
Aside from tem perature, o th e r  fa c to rs  such a s  p a ra s i te s  and th e  
q u a li ty  o f  th e  food supply may a lso  a f f e c t  seaso n a l succession (P e jle r ,  
1957b ) .  As noted  e a r l i e r ,  th e  sporozoan p a r a s i te  P lis to n h o ra  occurred  
in  th e  r iv e r .  In  the  L unter U ntersee t h i s  same p a ra s i te  i s  known to  
d r a s t i c a l ly  reduce th e  Gonochilus u n ico rn is  popu la tion  each y ear (R uttner, 
1953). In  some years à  s im ila r  occurrence could tak e  p3a.ce i n  Idver 
Canard,
The r o le  p layed by th e  q u a l i ty  o f th e  food supply  in  a f fe c t in g  
succession  i s  d i f f i c u l t  to  a s s e s s . I f  r o t i f e r s  d isp la y  any k ind  o f 
food p a r t ic le  s e le c t iv i ty ,  n iche d i f f e r e n t ia t io n  could  be v e ry  su b tle  
and the  f a c to rs  i n i t i a t i n g  succession  even more d i f f i c u l t  to  determ ine. 
Experiments by Naumann and G ossler in d ic a te  t h a t  a  s e le c t iv i ty  based 
in  p a r t  on th e  s ize  o f th e  food p a r t ic le s  e x i s t s  in  c e r ta in  sp ec ies  
o f  r o t i f e r s  (P e jle r ,  1957b). Hovrever, th ese  same experim ents i l l u s t r a t e  
th a t  o th e r fa c to rs ,  as  ye t undetermined, p la y  a r o le  in  t h i s  s e le c t iv i ty  
(P e jle r , 1957b). S im ila rly  vrork by  P o u rrio t (1957) involv ing  food
R eproduced  with perm ission o f the copyright owner. Further reproduction prohibited without perm ission.
68.
s e le c tio n  o f  d i f f e r e n t  species and subspecies o f  Brachionus suggests 
th a t  d iffe re n c e s  in  food p re fe ren ce  may e x is t  as  low a s  th e  subspecies 
le v e l .
In  view o f  th e  s e le c t iv i ty  dem onstrated by some sp ec ie s , the 
omnivorous h a b i ts  o f  o th e rs , and th e  d iv e r s i ty  o f  food in g ested  by 
th e  r o t i f e r  popu la tion  a s  a  vdiole, a ttem p ts  to  r e l a t e  s p e c if ic  r o t i f e r s  
to  tre n d s  i n  th e  food supply a re  a t  b e s t d i f f i c u l t .  Hoivever, the 
re la tio n s h ip  between the  Svnchaeta oblon.ga maximum and th e  filam entous 
a lgae in  November i s  o f  i n t e r e s t .  The coincidence o f  i t s  w in ter pu lses 
w ith those o f  th e  d in o f la g e lla te s  and green algae  i s  even more s tr ik in g . 
Species of Svnchaeta a re  knovm to  feed  on both la rg e  and sm all a lg a l  
ty p es (Edmondson, 1957). S im ila r ly , th e  appearance o f  S. s ty la ta  in  
a sso c ia tio n  w ith  filam entous a lg ae  i s  s ig n if ic a n t .  Perhaps th e  low 
incidence o f  Svnchaeta th a t  occurred  during  th e  summer o f 1967 (Winner 
and H a rtt, 1969) vjas a t t r ib u ta b le  to  low co n cen tra tio n s  o f  filam entous 
a lg a e . The app aren t re la t io n s h ip  between th ese  synchaetids and the 
v ario u s  a lg a l  ty p es  deserves c lo se r  a t te n t io n .
Population maxima o f  some o th e r  sp ec ie s , n o tab ly  Conochiloides 
dossuarius, H exarthra m ira, K e ra te lla  co c h le a ris . Notholca acuminata, 
and P o lra r th ra  s p . ,  th o u ^  a p p a re n tly  re la te d  to  phytoplankton p u lses , 
could  not be r e la te d  to  any p a r t ic u la r  a lg a l  ty p e s . In  th e se  cases a  
more c r i t i c a l  ev a lu a tio n  o f th e  phytoplankton i s  necessary . Species 
id e n t i f ic a t io n s  must be made. Grouping th e  phytop lank ters on a  s ize  
b a s is  might a lso  prove to  be a f r u i t f u l  approach.
Congeneric A ssociations
Both Pennak (1957) in  h is  lim n e tic  plankton s tu d ie s  and W illiams 
(1966) in  h i s  p lank ton ic  r iv e r  r o t i f e r  s tu d ie s  found congeneric
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a sso c ia tio n s  to  be uncommon. R eferring  to  lim n e tic  zooplankton in  
general Pennak (1957) s ta te s ,  "when two species i n  th e  same genus do 
occur to g e th e r , one i s  u s u a lly  20 o r more tim es a s  abundant as  the  
o th e r" . W illiam s (1966) r e f e r s  s p e c if ic a l ly  to  p lank ton ic  r o t i f e r s  
when he i f r i te s ,  "each dominant genus s tro n g ly  tended  to  have but one 
dominant sp e c ie s" .
The com position o f th e  p lan k to n ic  r o t i f e r  popu la tion  o f R iver 
Canard i s  o f  in te r e s t  in  th a t  congeneric a s so c ia tio n s  a re  o f common 
occurrence. T his i s  e s p e c ia lly  t ru e  fo r  th e  genus Brachionus.
G enerally, two, th re e  o r  fo u r species o f Brachionus occurred to g e th e r . 
These a s so c ia tio n s  vrere so common th a t  th e  Brachionus pu lses o f l a te  
A pril and l a t e  June, 1968 were ex cep tio n a l in  t h a t  th e y  were composed 
fo r  th e  most p a r t  o f  only one sp ec ie s .
As mentioned e a r l ie r ,  a  s tr ik in g  congeneric a s so c ia tio n  occurred  
w ith in  th e  genus Svnchaeta. S . oblonsa and S^ p e c tin a ta  showed markedly 
s im ila r  tre n d s ,  Ih is  a s so c ia tio n  vra.s o r ig in a l ly  no ted  by R ousselet 
(1902), V arious species o f  K e ra te lla  a lso  co-occurred , p a r t ic u la r ly  
K. c o ch le a ris  and ^  e a r l in a e . R ela tionsh ips h ere  were not a s  s tr ik in g  
a s  in  th e  o th e r  cases hoivever.
In  such s i tu a tio n s  a s  th e se , a  p o ssib le  b a s is  fo r  niche sep ara tio n
i s  the  s iz e  d iffe ren ce  between th e  congeners. These s ize  d iffe re n c e s
could conceivably  re s u l t  in  a  corresponding d iffe re n c e  in  th e  s iz e  o f
th e  food p a r t ic le s  accepted by each species (P e jle r ,  1957b). This could
be th e  mode o f  n iche sep ara tio n  between Svnchaeta oblonga and p e c tin a ta
and betvreen some o f the  spec ies  o f Brachionus. S. oblonga, c . 175 u
in  leng th , i s  considerab ly  sm alle r than  S_^  p e c t in a ta , c . 350 u .
S im ila rly  .Bi b u d ap estin en sis , B. an g u la r!s  and B. c a lv c if lo ru s  d isp lay  
a s iz e  g radation , c . 140 u , l 60 u and 400 u re sp e c tiv e ly .
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Size d iffe re n c e s  cannot account fo r  n iche sep a ra tio n  in  a l l  cases 
ho^vever. C oincident pu lses o f  such c lo se ly  a l l i e d  spec ies  a s  Brachionus 
an g u la ris  and Bjj. caudatus, and Bj^  b id en ta tu s  and quadriden tatus 
occurred in  th e  r iv e r .  The members o f each sp ec ie s  p a ir  a re  s im ila r  
in  s iz e . In  th ese  cases, n ich es  may be defined  by some undetermined 
fa c to r , perhaps s e le c t iv i ty  based on something o th e r  than  food p a r t ic le  
s iz e  as suggested by P o u r r io t 's  (1957) experim ents.
I t  i s  a ls o  p o ss ib le  th a t  the  eu tro p h ic  n a tu re  o f th e  r iv e r  reduces 
in te r s p e c i f ic  com petition  allow ing fo r  n iche  overlap . This would 
enable populations o f c lo s e ly  a l l i e d  sp e c ie s  to  occur sim ultaneously , 
where as  under more severe circum stances, com petition would r e s u l t  
in  th e  dominance o f one o f  th e  congeners.
W illiam s (1966) s tudy ing  th e  la r g e r  r iv e r s  o f  th e  U nited S ta te s , 
found th a t  th e re  was o f te n  more th an  one dominant sp ec ies . In  R iver 
Canard th e  eu trophic c o n d itio n  allow s f o r  a  more complex r o t i f e r  fauna 
so th a t  each dominant genus may con ta in  more th an  one dominant sp ec ies . 
The r e l a t iv e ly  la rg e  number o f  dominant genera, four, and th e  frequency 
o f  congeneric a s so c ia tio n s  serve as  an in d ex  o f  th e  eu troph ic  cond ition  
o f  th e  r iv e r .
Sexual Cycles
The appearance o f  r e s t in g  eggs w ith  th e  popu la tion  maxima i s  
c o n s is te n t vd.th G ilb e r t ’s (1963) hypothesis th a t  th e  development o f 
m ic tic  fem ales and subsequent p roduction  o f  males and re s t in g  eggs i s  
a  d en s ity  dependent phenomenon. The appearance o f  male Asplanchna 
during  th e  September, 1968 maximum i s  a lso  c o n s is te n t vdth t h i s  view .
The subsequent occurrence o f  th e se  males during low population p erio d s  
i s  d i f f i c u l t  to  r e la te  to  t h i s  id ea  however. I t  may be th a t  changes
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in  d ie t ,  s p e c i f ic a l ly  in  c x -to co p h e ro l in tak e  a s  im p lica ted  by B irkey 
(1964) ,  vra.s th e  fa c to r  i n i t i a t i n g  male p roduction  in  th ese  cases .
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CHAPTER VI
CONCLUSIONS
R iver Canard supports a  s iza b le  and d iv erse  p lank ton ic  r o t i f e r  
popu la tion . The s iz e  and d iv e rs ity  o f t h i s  popu la tion  i s  a  re f le c tio n  
o f th e  slugg ish  c u rre n t and th e  a g r ic u l tu r a l  natu re  o f  th e  drainage 
b a s in .
N utrien t r ic h  ru n -o ff  from th e  f e r t i l i z e d  farm land co n trib u tes  
to  above average chem ical co n cen tra tio n s, m aintain ing th e  r iv e r  in  a 
eu troph ic  s ta te .  The r e la t iv e ly  la rg e  number o f co-dominant genera, 
fou r, and the  common occurrence o f congeneric a s so c ia tio n s , a re  a  
r e f le c t io n  o f t h i s  eu troph ic  co n d itio n . F urther, th e  sp ec ies  composition 
o f  th e  p lank ton ic  r o t i f e r  population prov ides support f o r  th e  hypothesis 
th a t  r o t i f e r s  a re  in d ic a to rs  o f  the  tro p h ic  nature o f th e  environment.
The appearance o f  r e s t in g  eggs a t  th e  tim e o f  population  maxima 
i s  c o n s is te n t o f  (MJ.bsrt*s (19^3) hypothesis th a t  th e  production  of 
m ic tic  females i s  a  d e n s ity  dependent phenomenon.
72.
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smmRY
1 .  The o b je c tiv e s  o f  th i s  s tudy  were to  enumerate th e  various sp ec ies  
o f  p lank ton ic  R o tife ra  found in  R iver Canard, to  e s ta b lis h  t h e i r  
p a t te rn s  o f seasonal succession , and to  r e l a t e  tre n d s  in  th e  
p lank ton ic  r o t i f e r  p o p u la tio n  to  v a rio u s  p h y s ic a l, chemical and 
b io lo g ic a l  f a c to rs .
2 .  Sampling was c a r r ie d  out on a  weekly b a s is  from A p ril 5, 1968 to  
May 28, 1969 a t  a  s ta t io n  n ea r th e  mouth o f  th e  r iv e r .  A t o t a l  
o f  61 tow samples, 73 Wisconson n e t sam ples, and 59 Nannoplankton 
samples vrere made during th e  study.
3 . R o tife rs  were the  dominant metazoan p la n k te r s .  They averaged 362 
in d iv id u a l s / l i t e r  fo r  t h i s  study, a s  compared to  7 7 / l i t e r  fo r  th e  
copepods and l O / l i t e r  f o r  th e  c ladocerans.
4 . 17 genera o f  p lank ton ic  r o t i f e r s ,  com prising 41 species  ivere found 
in  th e  r iv e r .  The dominant genera were Brachionus. Polya.rthra. 
Svnchaeta. and K era te lla ..
5 . The r o t i f e r s  vrere most abundant from sp rin g  to  l a t e  f a l l .  R a in fa ll  
markedly reduced th e  p lank ton  community, in c lu d in g  th e  R o tife ra . 
Hovrever, subsequent ru n -o ff  enrichm ent from th e  surrounding farm land 
enhanced p ro d u c tiv ity  so th a t  w ith in  s e v e ra l  days th e  R o tife ra  made 
a  ra p id  recovery . As a consequence, p o p u la tio n  maxima tended to  
fo llow  heavy r a in f a l l .
6 . Chemical analyses and ch lo ro p h y ll a  d a ta  in d ic a te d  th a t  th e  r iv e r  v/as 
e u tro p h ic .
7 . S ev era l o f  th e  dominant species p re se n t have been re p o rte d  to  
commonly occur under eu trophic c o n d itio n s . The presence o f these
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
74.
species  in  River Canard i s  i n  keeping w ith  P e j le r ’s (1957a) 
hypo thesis  o f  r o t i f e r s  being  in d ic a to rs  o f  th e  tro p h ic  n a tu re  
o f  the  environment.
8 . Congeneric a s so c ia tio n s  invo lv ing  sp ec ies  o f Brachionus. Svnchaeta, 
and K e ra te lla  v/ere common. These a s so c ia tio n s  may be m aintained,
a t  l e a s t  i n  p a r t ,  through niche se p a ra tio n  based on s iz e  d iffe ren ce s . 
The eu troph ic  c o n d itio n  o f  th e  r iv e r  may a ls o  allow  fo r  niche 
overlap .
9 . The appearance o f r e s t in g  eggs a t  th e  tim e o f  population  maxima
i s  c o n s is te n t vdth  G i lb e r t ’s (1963) hy p o th esis  th a t  th e  p roduction  
o f  m ic tic  females i s  a  d e n s ity  dependent phenomenon.
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APPENDIX
ILLUSTRATIONS AND MEASUREMENTS OF THE PLANKTONIC ROTIFERA 
OF RIVER CANARD
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GENUS ASPIAÎDHNA. Gosse
76.
Length
Width
Asplanchna sp . lOOX 
May 28, 1969
809u
397
Length
Width
249u
136
Asplanchna sp* male 200S 
May 28,1969
A second sp ec ie s , t e n ta t iv e ly  id e n t i f ie d  as A. p riodon ta  Gosse, 
coEmonly occurs in  th e  p lank ton . (See Edmondson, ' Ï959T”
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m m s  BRACHIONUS P a lla s
Length
Width
l60u
122
Brachionus a n g u la ris  Gosse
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78,
T o ta l le n g th  2?0u 
m a th  159
A n te rio r sp ines 
l a t e r a l  42
I n te r io r  16
Median 32
P o s te r io r  sp ine 58
Brachionns b id e n ta ta  Anderson 
D orsal v ieif 300X
J u ly  10, 1968
L en^h  233u
Width 190
A n terio r sp ines 
l a t e r a l  42
I n te r io r  l6
Median 27
Brachionus b id e n ta ta  
D orsal vievr 300X
J u ly  10, 1968
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79.
len g th
Width
A n terio r sp ines 
L a te ra l 
Medians
164u
101
2?
31
37
Brachionus b u d apestinensis  Daday 
D orsal view 450X
August 7 , 1968
Length
Width
A n terio r sp ines 
l a t e r a l  
Medians
132a
74
37
32
29
Brachionus budap estin en sis  
D orsal view  500X
August 7 , 1968
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Length 420u
Width 210
A n te rio r sp ines 
l a t e r a l  72
Median 78
P o s te r io r
L a te ra l spine 66
Brachionus c a ly c if lo ru s  P a lla s  
V en tra l view 200X
May 15, 1968
R esting  egg 150X 
August 7 , 1968
E x treae  form 150X 
June 12, 1968
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T ota l len g th  23Sü 
Width 132
A nterio r spine 17 
P o s te r io r  spine 
l e f t  58
R i ^ t  74
Brachionus caudatus B arro is  and Daday 
V en tra l view 3OOX
Ju ly  10, 1968
T o ta l len g th  381u
Width 114
A n te rio r sp ines 
l a t e r a l  58
Median 16
P o s te r io r  sp ine 
L e ft 106
Right 180
Brachionus havanaensis Rousselet 
Dorsal view 200X
Ju ly  17, 1968
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l a t e r a l  vieir
Length
Width
202u
152
Brachionus n i ls o n i  Ahlstrom 
V en tra l view 300X
September 11, 1968
Length 210u
Width 158
A n terio r sp ines
l a t e r a l
I n te r io r
Median
16
12
16
Brachionus p l i c a t i l i s  M uller 
D orsal v ieif 350X
June 12, 196s
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Ô3.
W
T o ta l len g th  
Width
A n te rio r sp ines 
l a t e r a l  
I n te r io r  
Median 
P o s te r io r  sp ine
286u
212
26
19
4Ô
42
Brachionus qu ad rid en ta tu s  Hermann 
V en tra l vievr 250X
J u ly  10, 1963
len g th
Width
227u
210
Brachionus u rc e o la r is  M uller 
D orsal view 300%
A p ril 24, 1969
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GENUS CCNOCHIlOinSS ELava
Conochiloid es  dossiiarius (Hudson) 
L a te ra l view lOOX 
Ju ly  17, 1968.
C. dossuarius co n trac ted
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Ô5.
GENUS FILINIA Bory de S t .  V incent
len g th  175u
vadth 69
Anterior spine 381 
Posterior spine 127
F i l in i a  lo n gi s e t a  (Ehrenberg) 
l a t e r a l  view 3(X)X
August 7, 1968
R esting  Egg 
Length
vadth
7 6 u
53
F i l in ia  lo n gi s e t a  
Vfith r e s t in g  egg 500X
tkiy 15, 1968
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
GSîIÜS HEX&BTHM Schmarda
Length
Width
H exarthra m ira Hudson 
l a t e r a l  vievr 400X
August 14, I 96S
V en tra l Appendage
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87.
(SNÜS KET.T.TnOTTIA Ahlstrom
/
\m
len g th  (body) 
Width
A n te rio r spines 
P o s te r io r  sp ins
106u
48
290- 180-138
222
K ftllic o ttia  lo n s isp in a  (K e ll ic o tt)  
l a t e r a l  view  150X
May 28, 1969
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ŒNÜS KEMÏBLLA, Bory de S t .  Vincent
len g th
Width
A n terio r sp ines 
L a te ra l 
I n te r io r  
Median 
P o s te r io r  sp ine
127u
6k
19
16
26
12
K e ra te lla  co ch lea ris  (Gosse) 
D orsal view  600X
May 29, 1969
M J l i
Length 206u
vadth 90
A nterio r sp ines 
l a t e r a l  21
I n te r io r  21
Median 2?
P o s te r io r  sp ine 58
l a t e r a l  view D orsal view 
350X K e ra te lla  c ra ssa  Ahlstrom 
August 14, 1968
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ü d
Length 200n
Width 87
A n terio r sp ines 
L a te ra l 2L
I n te r io r  20
Median 26
P o s te r io r  sp ine 69
l a t e r a l  view D orsal view
350X K e ra te lla  e a r l in a e  Ahlstrom 
May 28, 1969
3 ' - #o
# 0
Length 201u
Width 116
A n te rio r sp ine 
Median 48
K e ra te lla  s e r r o la ta  (Ehrenberg) 
D orsal view 350X
February 12, 1969
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90.
len g th  275u
Width 104
A nterio r sp ines 
l a t e r a l  A4
I n te r io r  37
Median 48
P o s te r io r  sp ines 90
K e ra te lla  quadrata  (M uller) 
D orsal view 250X
May 15, 1968
o
Length 226u
Width 84
A n terio r sp ines 
l a t e r a l  23
I n te r io r  25
Median 33
P o s te r io r  sp ins 55
K e ra te lla  v a lsa  (Ehrenberg) 
D orsal view 300X
May 8 , 1968
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&
(% renb$rg)
20, 1969
Repmdwadw^hpemûKûm Of (he copyrgh, owner. Fiurmer
''^production  p ro h ib ited
w ith o u t p e rm iss io n .
92.
GEtlüS PUTYIAS H arring
MXfUHl lengthWidth 196u136
P la ty ia s  p a tu lu s  (M uller) 
D orsal vievf 300X
J u ly  10, 1963
OO
Length 333«
Width 233
Anterior spines 
Median 53
Posterior spines 74
P la ty ia s  qu a d ric o rn is  (Ehrenberg) 
D orsal view 200X
June 12, 1963
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ŒNÜS PLCESGIA. H errick
93.
len g th
Width
Depth
l69u
106
116
D orsal v letf 300X
L a te ra l vie^-r 300X
Ploeso-aa trunoa tim  (Levander)
May 29, 1969
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GSKUS P O im m m  jEhrenberg
94.
Isngbb (body) 122u 
Width 90
Poddlo len g th  106
Paddle irld th  21
P o ly a rtlira  ^GU'raptera^* 
D orsal vievr 450X
Ju ly  10, 1963
Length (body) l87u
Width 221
Paddle len g th  I 6S
Paddle m d th  —
Polyar-thra ^ trâ g la "  
D orsal vievr 3C0X -
F ebruary  12 , 1969
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Length 134u
Width 115
P o ly a rth ra  sp . (A pterous form) 
3502
F ebm ary  6, 1969
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(ffiîîüS S3HCHAETA Ehrenberg
96.
Length
Width
175u
90
Synchaeta oblonga Ehrenberg 
Dorsal view  300X
March 20, 1969
Length
Width
349u
206
Synchaeta p e c tin a te  Ehrenberg 
Dorsal view 200X
l^rch 6, 1969
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Synchaeta s ty la ta  V Jierzejskl lOOX 
Axigust 12, 1969
/
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